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ADVERTISEMENT  TO  THE   FOURTH  EDITION. 


The  present  edition  has  been  carefully  revised ;  much  new 
matter  has  been  added,  and  the  entire  work  in  a  measure  re- 
modelled. 

Some  facts  and  discussions,  more  or  less  novel,  will  be  found  in 
the  description  of  the  principles  of  physical  diagnosis,  as  applied 
to  cardiac  and  vascular  diseases.  But  the  chief  additions  have 
been  made  throughout  the  clinical  portions  of  the  book ;  and  some 
affections,  of  which  little  or  no  account  had  been  given  in  the 
previous  editions,  are  now  treated  of  in  detail.  Functional  dis- 
orders of  the  heart,  the  frequency  of  which  is  almost  rivalled  by 
the  misery  they  inflict,  have  been  reconsidered ;  more  especially 
an  attempt  has  been  made  to  render  their  essential  nature  clearer, 
and,  consequently,  their  treatment  more  successful,  by  an  analysis 
of  their  dynamic  elements. 

While  we  are,  on  the  one  hand,  justified  in  affirming  that  the 
medical  and  surgical  means  of  successfully  controlling  the  pro- 
gress of  structural  diseases  of  the  heart  and  great  vessels  have 
materially  improved  within  the  last  few  yean,  wc  can,  on  the 


vi  ADVERTISEMENT. 

other,  lay  claim  to  quite  as  positive  advancement  in  their  hygienic 
management  And  hence  it  comes,  that  the  hopeless  motto  oi 
Corvisart's  original  and  model  work  on  cardiac  diseases, — 

"  Heret  lateri  lelhalU  anmdo," 

infinitely  well  chosen  in  his  time,  has,  at  the  present  day,  lost 
much  of  its  telling  appropriateness. 
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A   PRACTICAL   TREATISE 


ON   THK 


DISEASES   OF   THE   HEART  AND 
GREAT   VESSELS. 


..."  Who  knovra  but  Uut  one  may  discover  the  wortu  performsd  in  the  MTsral  offlcea 
and  shopa  of  a  man'a  body,  by  the  aounda  they  make,  and  thereby  diaoorer  what  inatrument  or 
engine  ia  out  of  «rd«rt"—R.  Hook,  1705. 


INTRODUCTION. 


I.— CLINICAL  TOPOGRAPHY  OF  THE   HEART  AND 
GREAT  VESSELS. 

1.  The  heart,  seated  in  the  lower  part  of  the  anterior  medias- 
tinum, is  held  in  isitu  directly  hy  the  great  vessels,  arterial 
and  venous,  and,  indirectly,  through  the  pericardium  by.  the 
diaphragm.  These  attachments,  fixing  the  base  only  of  the 
organ,  permit  free  play  to  its  general  mass,  which  in  point  of 
fact  hangs  loosely  in  the  pericardial  sac.  This  looseness  of  attach- 
ment and  this  freedom  of  movement,  essential  to  the  physiological 
well-being  of  the  central  agent  of  the  circulation,  entail  a  specific 
inconvenience  in  the  extreme  facility  with  which  the  organ,  in 
this  respect  almost  rivalling  the  uterus,  undergoes  various  dis- 
placements. 

2.  Lying  obliquely  (with  its  long  axis  directed  forwards, 
downwards  and  from  right  to  left,  at  a  slightly  varying  angle 
with  the  mesial  plane),  the  base  of  the  organ  corresponds 
anteriorly,  to  both  third  costal  cartilages,  and  the  apex  to  the 
sixth  left  costal  cartilage  ;  while,  posteriorly,  the  upper  edge  of 
that  base  lies  opposite  the  fourth,  the  lower  opposite  the  seventh, 
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or  even  the  eighth  dorstil  vertehra,  separated  from  the  spine  by 
the  aorta  and  oohojihagus.  A  line,  coi'ried  horizontally  backwards 
from  the  iijicx,  fulls  in  the  iijnjority  of  adult  males  on  a  sput. 
seated  less  than  two  inches  to  the  left  of  the  body  of  the  eiglitli 
dorsal  vertebra. 

3.  The  postero-inferior  snrface  of  the  organ,  somewhat  flattened, 
rests  upon  the  central  tendon  of  the  diaphragm ;  the  snpcro- 
autcrior  lies  in  apposition  partly  with  the  left  and  right  lung, 
parti)',  between  these  organs,  and  especially  at  its  lower  part, 
with  the  walls  of  the  chest 

4.  Of  tJie  two  main  borders  of  the  heart,  the  right,  notably 
the  thinner,  lies  lower,  nearer  the  anterior  chest-wall,  and  is 
liabitually  more  horizontally  placed  and  straighter  than  the  left. 

5.  The  heart  occupies  the  entire  of  the  lower  sternal,  with  certain 
portions  of  the  left  and  right  mammary  regions,  and  inclines  to 
encroach,  more  or  less  according  to  the  amount  of  repletion  of  its 
cavities  with  blood,  on  the  lower  aspect  of  the  infra-clavicular 
regions — an  encroachment  practically  more  frequent  and  signifi- 
cant on  the  right  than  the  left  side. 

0.  The  relationship  of  the  difl'erent  compartments  and  orifices 
of  the  heart  to  the  surface  is  a  matter  of  which  the  clinical  student 
cannot  exaggerate  the  importance;  upon  correct  notions  concerning 
this  relationship  essentially  hinges  the  diagnosis  not  only  of  cer- 
tain diseases  of  the  heart  itself  but  of  neighbouring  structures. 
The  topographical  statement  I  am  about  to  submit  for  his  guidance 
embodies  the  results  of  observations  continued  for  a  number  of 
yeans,  and  made  by  driving  long  needles  into  the  bodies  of  males, 
at  various  fixed  points  per])endicularly  to  the  surface,  before  the 
abdomen  or  thorax  had  been  oi)eued.  The  sulijects,  thus  treated, 
had  been  cut  off  by  all  varieties  of  disease  indiscriminately  :  colla- 
tion of  the  obscn'ations  made  u})on  the  whole  series  at  once  showed, 
us  might  have  been  anticipated,  that  the  cases  bore  division  into  four 
chifises— («)  those  in  which  the  position  of  the  organ  was  perfectly 
normal ;  ((>)  those  in  which  intrinsic  disease  had  perverted  the 
rt'latioiiiihiiis  of  its  several  parts  ;  (r)  those  in  which  extrinsic  disease 
had  affwled  its  topography  ;  and  {(/)  those  in  which  intrinsic  and 
extrinsic  diwase  had  both  Bi-vcrally  produced  their  effects.  In 
the  present  place  tlic  nonnal  state  will  alone  be  considered  ;  and  to 
facilitate  the  proceriK  of  fixing  the  topograjdiy  of  the  different 
KpotK,  the  subjoined  rude  diagram  is  otl'cred. 

Tlio  outlines  and  spots  indicated  only  apply  with  precision  to 
the  mole  body  examined  in  tiie  recumbent  posture,  and  free  from 
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any  notable  amount  of  pliysiological  peculiarity  either  in  the  form 
of  the  chest,  the  volume  of  the  lungs,  or  the  bulk  of  the  solid^  and 
fulness  of  the  hollow,  abdominal  organs.  Nor  must  it  beforgotten 
that  the  average  result  only  is  here  presented, — ctn  either  side  of 
which  plight  oscillations,  in  all  conceivable  directions,  are  com- 
patible with  pt^rfi.H-t  functional  health  of  the  thoracic  organs. 


\  amd  f»  ikt  rt^toms  9f  CAr  f*iMt.     I  tn  10  (ncliudTV,  Hba  ,   a,  KutncUiicuUr  rrtflon  ; 

K  «lMiraUr  ;  r,  InfrM-cUrlruUr  :  <  nwmnuuy  :  *,  intr^-tamtumu-y ;  /,  supn  •temAl :  p,  uppvr 

,  &.  I(t«r«r  vlortia]  ;  4.  (utorumcnU  tiimml  \ttck  :  t  f,  tilppliu  ;  k,  H^'bt  attrlcie  ;  /.  rfj^ht 

a.   -     '  *•       ''  '-     t^ipeniJUK  (ilm"«t  •••lelj'  »■  =  -  '-'t    ventrirlc  ;  o,  iniliutm&ry 

;  vcn«  CttTm  Kii|M>rt<>r  ;  r  r.  ■■n  tua,  ■,  lnnumiu»t«  urttTy; 

tt,  «l|Wt<      -I  ■■•Ufd  (t»«f  tmaicatt  M'  cntt  ..%c*r  rryiont.   th»  dark  f(ilM 

tk»f4^^  dttim^fff*.     2Ki  Ktari  m**i  9*t*9Uar*  tuf'p^*^i  titU/uH 

TW  Mto  V  C^  wmrufw*  0ft^  rtir^n  im  tk*  Uii  MNiJ  {ut*fieikmM  by  </pM*ui^  M#'/«#  iwr(ifa/(jr  tXr^ftgk  i\t 

9f  $mtmm»n  •  '*»"«•  «««  9»tlp  mmtl  modnxttttf 


7.  (A.>    y.'  /'.I  OJ  tl'C   h"irt\<t   comparlDu'Dts  and  ralrrs 

'■and  of  Ute  gr  Is  to  the  avfcrior  gur/acfi  oJ  t/n:  c/icsf. — The 

ru^At  atrrirle  reat-hea  (mnrc  or  leas  extensively,  according  to  the 
^ainoaot  of  lili»<l  «lujruating  in  or  moving  through  the  right  side 
heart,)   into  the  right  nmnunnry  region, — mainly  on   the 
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level  of  (lie  third  cartilage  and  fourth  interspace,  slightly  on  tlint 
of  the  Bt'con<l  Pjmce.  In  cfu^es  of  extreme  distension  this  auricle, 
reaching  the  tif'ih  ri^ht  cartilaj^e  hulcw,  may  stretch  upwanls 
almost  to  the  inferior  edge  of  the  second  c«rtiiiige. 

8.  Tlie  ri(iht  tentricfe  corresponds  mainly  to  the  lower  sternal, 
and  the  left  niamniar}-  regions.  Its  inferior,  and  nearly  horizontal, 
honler  stretches  from  the  fifth  right  cartilage  to  the  jioint  at 
which  the  apex  beats  in  the  fifth  left  space  midwsy  between  tlio 
left  edge  of  the  sternum  and  a  line  let  fall  vertically  from  (lie  left 
nipple,  coasting,  as  it  passes,  the  upper  part  of  the  sixth  left  car- 
tihige.  The  vertical  span  of  this  ventricle  at  the  left  edge  of  the 
sternum  reaches  from  the  third  to  the  sixth  cartilage.  The  base 
of  the  ventricle,  running  slantingly  from  above  downwards  and 
from  left  to  right,  encroaches  slightly  (more  inferiorly  than  sui)e- 
riorly)  on  the  right  nmnimarj'  region,  between  the  third  interspace 
and  fifth  cartilage. 

V).  The  /«/<  auride  lies  deeply  behind  the  root  of  the  pulmonary 
artery, — little  l)nt  the  appendix  (Diagram,  m),  being  visililu 
anteriorly,  as  the  organs  lie  in  situ.  The  middle  point  of  this 
auricle,  from  above  downwards,  corresponds  to  the  cartilage  of  ilio 
tbinl  rib ;  the  auricle  encroaches  to  a  variable  extent  on  the  second 
and  third  intersj>accs. 

10.  The  h/t  rvntrick  reaching  vertically  from  the  third  to  the 
upper  edge  of  the  sixth  left  cartilage,  occupies  a  portion  of  the  left 
mammary  region.  A  comparatively  narrow  strip  only  of  this  ven- 
tricle is  visible  anteriorly  (Diagram  n). 

11.  The  heart  then,  aa  a  trhole,  extends  vertically,  from  the 
second  space  to  the  sixth  cartilage;  and  Irnnsvprsely,  from  a  little 
within  the  left  nipple  to  a  finger's  breadth  or  more  to  the  right  of 
the  sternum  :  these  are  the  limits  of  the  deep  cardiac  region.  The 
entire  of  the  left  ventricle,  the  greater  part,  by  far,  of  the  left 
anricle,  and  a  Inrge  portion  of  the  right  ventricle,  towards  the 
apex,  lifi  to  tbe  left  of  the  sternum  ;  and  on  the  level  of  tlie  fourth 
cartilage,  the  widths  of  heart  substance,  lying  on  either  side  of  the 
left  bonier  of  tluj  sternnm,  are  very  closely  the  same. 

A  line,  carried  directly  backwards  from  the  apex  of  the  upper 
angle  of  the  fourth  left  interspac*;,  will  fall  aa  nearly  as  possible 
on  the  centre  of  the  heart's  surface. 

12.  The  chief  relationshijis  of  the  lungs  to  the  heart,  ap- 
plicable in  clinical  study,  are  as  follow.  The  entire  of  tlie 
right  auricle,  and  about  one-third  of  the  right  ventricle,  are 
covered   by    the    right    lung,   which    passes    vertically    down- 
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Is,  ooasting  the  middle  line,  to  the  lower  edge  of  the  heart : 
the  entire  of  the  left  auricle,  the  upper  left  part  of  the  right 
ventricle,  and  the  entire  of  the  left  ventricle,  except  a 
varinble,  but  small,  portion  towards  the  apex,  are  covered  by  the 
left  lung.  The  poition  of  heart  uncovered  by  lung,  thus  belong- 
ing almost  exclusively  to  the  right  ventricle,  is  of  rudely  triangular 
fihu]>e.  The  upper  angle  of  the  triangle  corresponds  to  the  middle 
line  on  the  level  of  the  fourth  cartilage,  where  the  anterior  etige 
of  tiio  left  lung  diverges  from  its  fellow  ;  while  the  baee  is  formed 
by  that  portion  of  the  lower  edge  of  the  heart  lying  between  tlie 
middle  line  and  the  spot  at  which  tlie  apex  beats  ;  this  is  the 
superficial  cardiac  retjion.  The  vertical  side  of  the  triangle 
uica&ures  on  an  average,  in  the  middle-sized  adult,  two  inches, — 
the  horizontal,  two  inches  and  a  half, — the  oblique,  nearly  three 
inches.  (Vide  Diagram.)  But,  although  it  be  certain  that  tiie 
triangular  outline  is  of  sufficiently  constant  occurrence  to  be  regarded 
M  the  typical  condition,  it  nmst  be  admitted  the  form  varies, — 
Boraetimes  resembling  a  parallelogram,  sometimes  nearly  square, 
bometinies  wholly  irregular. 

13.  Tally's. — (rt)  Tlie  upjicror  free  edge  of  the pufmonan/  valves 
lies  horizontally,  and  in  the  mass  of  persons  a  shade  above  the 
upper  edge  of  the  third  left  cartilage,  the  body  of  the  valve  con- 
•equently  a  little  lower  than  this, — tlie  left  edge  of  the  sternum 
liaving  closely  the  same  width  of  the  vessel  on  both  sides. 
Luschka*  places  this  valve  somewhat  higher ;  but,  in  point  of  fact, 
•Imost  all  the  spots  of  importance  are  fixed  by  him  at  a  slightly 
'ligber  level  of  tJ»e  chest,  than  would  be  justified  by  the  average 
result  of  ray  observations. 

(b)  The  aortic  valves,  lying  horizontally  a  very  little  further 
inwards,  aiid  lower  than  the  pulmomu-y,  correspond  to  the  union 
of  the  sternum  and  third  left  cartilage. 

(c)  The  attached  edge  of  the  tricuspid  valve,  slantingly  placed 
pKTOSS  the  sternum  from  above  downwards,  and  from  left  to  right, 

inoltDM  from  the  neighbourhood  of  the  sternal  edge  of  the  third 
lefl  interspace  nearly  to  the  sternal  end  of  the  fourth  right  iuter- 
Bpi'co  or  fifth  right  autilage. 

(</)  Tlie  attached  edge  of  the  mitral  valve  lies  almost  horizon- 

*  ItU  Bnutornue  d«>  ^Ucmelien  in  iUr«r  Ljk^o.  Fol.  TiibiuKvn,  1867  (p.  \i).    This 

h  •  Wiiric  of  lucli  cvu-rfiilly  and  conscicntioutly  olnbonitrd  tlttuil,   that,  when  I   fiiiJ 

^tay  wo  utwtnuioni)  ditrtrinx  from  tliuw  of  iu  author,  1  have  the  mutt  scnouii  niii>- 

;iviii^  that  truth  U  not  on  luy  tide.    Ciin  it  h«  powililv,  thu  slight  diiooitlancck  of 

tni,  Ittfemd  to  Ui  thi<  text,  may  fiiul   their  eiiilannlioii   iii  the  ditlrrriii-ii  •>(' 

>  an  •Term((o  rr^ult,  tu  the  (jriiuau  and  KiigliMi  thorax?     (Vide  Diwases  of 

4Ui  Ed^  p.  ;1S7.) 
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tally  about  one-quarter  of  an  inch  lower  Ibun  the  attaclicd  bases 
of  the  aortic  valves,  very  sli^Mitly  furtiier  imvnnls  than  these,  and 
deeper  within  the  cliest  than  the  tricuspid  valve.  Tlic  attached 
l>order  lies  on  the  level  of  the  union  of  die  third  cartilage  with  the 
Hternuni,  nearer,  aa  a  rule,  the  ujipor  than  the  lower  border  of 
this :  I  have,  however,  found  the  body  of  the  valve  us  low  as  the 
mid-height  of  the  third  interspace. 

14.  The  transverse  distance  between  the  nearest  points  of  the 
right  pair  of  valves,  tricuspid  and  puhuunary,  averages  half  an 
inch ;  the  left  sets,  aortic  and  mitral,  fall  within  the  same  ver- 
tical plane. 

15.  A  superficial  area  of  half  an  inch  square  will  include  a  por- 
tion of  all  the  four  seta  of  valves  in  »\tu  :  an  area  of  a1)0ut  one 
quarter  of  an  inch  a  portion  of  all  except  the  tricuspid.  Hence 
the  isolation  and  distinction  of  the  sounds  and  murmurs  producetl 
at  the  several  oriticcs,  if  possible  at  all,  must  be  effected  on  some 
other  principle  than  that  of  direct  conduction  to  the  nearest  spot 
of  tho  chest-surface, — that  spot  is  in  point  of  fact  practically  the 
same  for  all  four. 

16.  Aorla. — Tlie  aorta,  rising  from  the  sternal  end  of  the  third 
left  cartilage,  nearly  opposite  the  union  of  the  two  sternal  regions, 
ascends  at  once  into  the  upper  sternal  region,  at  first  under  cover 
of  the  pulmonary  artery;  and,  inclining  to  the  right,  re^iches  by 
its  right  border  the  inner  and  upper  part  of  the  second  right  costal 
cartilage,  occa.sionally  touching  on  the  inner  edge  of  the  first 
iut«rsjiace  :  thence  crossing,  almost  horizontally,  the  upper  sternal 
region,  on  the  level  of  the  first  interspace,  and  in  front  of  the 
trachea  just  above  its  bifurcation,  it  passes  backwards  and  down- 
wards to  the  left  side  of  the  body  of  the  third  dorsal  vertebra. 
Sometimes  the  entire  of  the  arch  lies  a  little  higher  than  this. 

17.  Pitlmonarij  Artery. — The  pulmonarj'  arterj*  ascends  from 
the  position  of  its  valves,  with  slight  inclination  to  tho  left  side, 
as  far  as  tho  second  left  cartilage  or  first  inter8i)acc,  its  point  of 
bifurcation ;  in  this  short  course  it  pa.sses  somewhat  backwards, 
and  consequently  lies  further  somewhat  from  the  surface  of  the 
chest  opposite  tlie  second,  than  opposite  the  third,  cartilage.  It 
occupies  a  portion  of  the  upjier  sternal  region,  encroaching  on  tho 
edge  of  the  left  iufra-clavicuiar. 

18.  Artcrio  Innominata. — The  arteria  innominata  rising  on  the 
level  of  the  upper  edge  of  the  first  iuterspat^e,  or  on  that  of  tlio 
lower  part  of  the  first  cartilage,  liehind  the  right  half  of  the 
npper  stomal  region,  passes  upwards  and  to  the  right,  bifurcating 
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to  tlie  right  of  the  trachea,  nnd  behind,  or  a  iittio  above,  aud  to 
the  riylit  of,  the.  stcrno-claviculnr  joint :  in  its  course  it  lies  partly 
iu  front  of  the  right  half  of  the  traclico. 

ly.  In  as  much  as  the  sounds  and  murmurs  produced  in  or  trans- 
Lnitted  along:  the  arcli  of  the  aorta,  the  pulmonary  and  the  innonii- 
ruate  arteries  are,  as  a  rule,  severally  best  isolated  at  the  second 
right,  tlie  second  left,  and  the  first  right,  costal  cartilages, — these 
LOUtilages  may  for  cliiiiial  purposes  be  respectively  called  the  aortic, 
iQuar}',  and  innominate.     An  important  qualification  to  this 
general  truth  must,  however,  be  added.     In  as  much  as  the  pulmo- 
nary artery  at  its  root  lies  in  front  of,  and  nearer  the  surface  than, 
Uie  aortji,  with  which  it  stands  iu  close  union,  it  follows  that  at  the 
actual  base  the  vibrations  of  the  aortic  valves  are  not  only  con- 
dnctcd  to  the  surface  through  the  pulmonary  artery,  but  having 
reached  the  walls  of  this  vessel  may  be  freely  tniusniitted  along 
them,  and  hence  that  either  sound  or  murmur  really  produced  at 
the  month  of  the  aorta  may  be  better  audible  at  the  cartilage  we 
have  just  named  pulmonary,  namely,  the  second  left,  than  at  the 
second  right  or  aortic. 

20.  tfujkrior  reiia  cuca. — The  superior  vena  cava  lies  along  the 
right  Cilge  of  the  ascending  portion  of  the  arch  of  the  aorta,  near 
the  right  border  of  the  sternum,  from  the  first  interspace  to  the 
third  cartilage ;  in  the  former  spot  occurs  the  union  of  the  two 
iu  nominate  veins. 

21.  Pericardium. — Tlie  ijcricardial  sac  (representing  a  cone  of 
trbich  tlio  Itaso,  lying  inferiorly,  is  fixed  to,  and  partly  incorpo- 
rated with,  the  upjier  surface  of  the  cenlnd  tendon  and  muscular 
portion  of  the  lert  ahi  of  the  diaphragm,  while  the  apox,  placed 
BUpcriorly,  embraces  the  lower  two  inches  of  tlie  grcjit  vessels) 
extends  from  the  second  to  the  seventh  left  costal  cartilage,     la 

■rare  instances,  however,  where  the  pericardium  proves  wholly 
I  free  both  from  present  disease  and  from  anatomical  evidences  of 
ffast  morbid  distension,  the  cavity  of  the  sac  reaches  the  level  of 

the  first  costal  cartilage." 
A  laiger  portion  of  the  pericardial  sac  lies  to  the  left  than  the 

right  of  the  middle  line ; — the  superficial  arew  of  tlie  two  portions 
Lftanding  to  emh  other,  very  closely  in  the  ratio  of  3  :  2.     Hence 

the  ezteut  of  reriected  ]ileura  is  greater  on  the  left  than  the  right 

side, —  a  fact  whercfrom  some  diagnostic   inferences  indirectly 

flow. 
Th«  t»c  of  the  pericardium  lies  further  from  the  anterior  chest- 


•  II.  HodMB,  V.  c,  n.,  m«]m,  Toi  ix.  ^  so. 
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wall  superiorly  than  inferiorlj, — a  mode  of  relationship  which  lends 
its  aid  in  reudering  the  detection  of  fluid  less  early,  a^  a  rule,  at 
the  upper  than  the  lower  part  of  the  cavity. 

22.  The  precise  position  of  the  heart  is  influenced  in  a  variety 
of  ways  indepeudeutly  of  tlie  intervention  of  actual  disease. 

(a)  As  has  already  been  signified  [0]  the  precise  localization  of 
tlie  heart  within  the  thorax  varies,  simply  as  a  natural  confor- 
mation, independently  of  disea.se  either  in,  or  beyond,  the  organ 
itself.  Tills  variation  expressly  atlects  height, — the  organ  lies  a 
little  lower  or  a  little  higher  than  natural. 

{fj)  The  action  of  the  heart  is  accompanied,  aa  vivisections 
prove,  by  alterations  in  form,  size,  axis,  and  position  ;  in  all  three 
conditions — systole,  diastole,  and  repose — the  organ  is  specially 
characterised  in  regard  of  these  four  attributes.  But  to  what 
extent  are  these  changes,  produced  by  the  heart's  own  working, 
clinically  appreciable?  In  the  perfectly  natural  state  not  one  of 
tliein  can  be  substantiated  except  the  visible  and  pidpalile  alter- 
nate advance  of  the  heart's  apex  to,  and  recedence  from,  the  «ur 
face  during  systole  aud  diastole.  But  in  certain  morbid  states  ii 
may  be  ascertainetl,  by  the  help  of  the  eye  anil  hand  combined, 
that  during  the  systole  the  organ  twists  spirally  on  its  longi- 
tudinal axis  from  right  to  left,  especially  towards  the  Bi)ex,  which 
at  the  same  time  comes  forward  [53,  (2)];  while  the  converse 
niovementfl  attend  the  diastole.  In  certain  cases,  too,  where 
obstruction  to  the  intra-cardiac  circulation  is  carried  to  a  high 
]ioint,  alterations  in  size  and  even  in  shajie  may  be  established  by 
careful  percussion. 

(e)  Age  exercises  an  influence  in  this  direction.  In  early  youth 
tlie  organ  lies  higher  than  in  the  mass  of  persons  advanced  iu 
life.  Many  conditions  probably  combine  to  lower  its  position  as 
years  roll  on  :  the  increasing  weight  and  bulk  of  the  heart  itself, 
a  normal  eSect  of  prolongation  of  life,  drag  it  down  ;  the  pressure 
in  aged  people  of  emphysematous  distension  of  the  lungs  pushes 
it  down ;  and  the  aorta,  athcrmatous  or  actually  calcified  in  old 
nge  and  hence  impaired  iu  elasticity,  sustains  the  weight  of  the 
organ  less  eflectively  than  in  youth. 

(</)  Tlio  heart  of  the  civilizetl  adult  female,  of  the  present  day, 
lies  on  the  average  slightly  higher  than  that  of  the  adult  male. 
I  am  inclined  to  believe  this  diiferenco  the  result  of  dress  :  the 
habit  of  tight  lacing  in  the  female  will  tend  to  lower  or  raise  the 
heart  ac<:ording  as  the  line  of  maximum  pressure  is  low  or  high, — 
consequently,  as  the  fashion  of  low  waists  prevails  at  the  existing 
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period,  to  raise  it.  The  tight  abdoiuiual  belt  worn  by  some  males 
exercises  a  similar,  though  less  mari^ed,  inilueuoe. 

{€)  Alteration  of  posture  of  the  body  affects  the  site  of  the 
organ  also.  The  heart  falls  downwards  sumewhat  (if  its  substancxj 
be  weighty,  the  fall  may  equal  an  inch)  in  the  erect  attitude,  and 
comes  more  forward  than  in  decumbency.  Changing  tlie  posture 
in  decumbency  from  the  right  to  the  left  side  will  carry  the  heart 
an  inch,  or  even  more,  to  the  right  or  left  of  the  position  it  occu- 
pies when  the  individual  lies  on  the  back.  Now  this  is  a  fact  of 
considerable  im}iortance,  as  it  shows  that,  especially  when  such 
chimge  is  only  moderate  in  amount,  lateral  moveableness  of  the 
dull  |)ercu88ion-sound  of  the  deep  cardiac  region  cannot  be 
accepted  as  conclusive  of  the  existence  of  fluid  in  the  pericardium. 
In  the  prone  posture  and  in  decumbency  on  tlie  left  side  the 
heart  comes  more  fully  towards  the  chest-wall,  than  in  the  supine 
])osturc,  or  in  decumbency  on  the  right  side, — facts  which  have 
their  clinical  application  in  the  diagnosis  of  pericardial  friction- 
e<)Uiid. 

(_/)  Tlie  mode  of  dissolution  exercises  an  influence  on  the  pre- 
cise position  of  the  heart  post  mortem.  If  the  immediate  mechanism 
of  deatit  has  been  aspliyxial,  the  heart  will  lie  lower  tliaii  if  it  hud 
been  syncopal,  and  the  amount  of  the  difference  will  be  in  the 
direct  ratio  of  the  degree  to  which  the  asphyxial  or  syncxipal  phe- 
nomena have  been  severally  carried.  In  comparing  the  position 
vf  the  heart  after  death  with  that  supposed  to  have  been  estab- 
lished during  life,  the  mechanism  of  the  final  struggle  must  con- 
aei]uently  Im)  borne  in  mind. 

(jf)  Locomotion  of  the  heart  attends  each  act  of  respiration. 
Inspiration,  by  carrying  the  diiij)liragra  downwards,  lowers  thd 
hwirt,  sometimes  by  an  entire  interspace;  and,  by  bringing  a 
thick  strut  am  of  the  left  lung  in  front  of  the  organ,  removes  it 
•omewhat  from  the  thoracic  walls  :  the  weakening  effect  thus  pro- 
dooed  on  the  heart's  impulse  and  sounds  is  in  healthy  persons 
verj'  pen-eptible.  Tlie  position  of  the  valves  and  the  maximurn 
points  of  the  cardiac  sounds  are  proportionably  lowered  ;  but  it  is 
to  be  remembered,  that  the  ilepression  of  the  diajihnigm  displaces 
the  Iwae  more  than  the  a{)ex  of  the  heart.  This  depression  tends 
l«»  lengthen  momentarily  the  great  vessels,  especially  the  ascending 
portion  of  the  arch  of  the  aorta.  The  converse  effects  are  produced 
by  expiration.  The  amount  of  this  locomotion  is  unequal  in  the  two 
iwxe*.  In  as  mm-h  as  the  calm  breathing  movement  of  the  male 
ia  WBiitiidly  abdominal  and  inferior  costal  (phrenic),  while  that 
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of  the  female  i)lny8  specially  on  the  upper  third  of  the  chest,  tl«e 
heart  cliangcs  its  place  more  extensively  with  the  respiratory  act 
in  tlie  foruiur  tliuu  in  the  latter  sex. 

23.  (B.)  Relationiiliijjs  of  the  /leart^s  compartments  and  r<iltcs 
and  of  the  grctd  cruifc/K  to  the  posterior  surface  of  the  chest. — On 
the  whole,  these  ore  of  much  less  clinical  importance  than  the 
anterior  group. 

24.  or  the  heart  itself  the  parts  wliicli  come  nearest  the  pos- 
terior chest-wall  are  the  left  auricle  essentially,  and  the  left  ven- 
tricle to  a  small  extent  at  ita  upper  jiart.  These,  the  (vortions  of 
the  heart  lying  furthest  backwards,  are  separated  from  the  surface 
by  the  pericardium,  superiorly  and  transversely  by  the  left 
bronchus,  vertically  by  the  a'sophagus,  the  thoracic  aorta  and  the 
vertebral  column, — on  the  left  side  by  the  lung,  while  on  the  right 
(scarcely  more  tlian  one  quarter  of  the  left  auricle  lies  to  the  right 
of  the  mesial  plane  of  the  body)  the  lung  is  separated  from  tlie 
heart  proper  by  the  right  pulmonary  veins,  vena  cava  inferior,  and 
right  main  bronchi.  As,  anteriorly,  scarcely  any  of  the  left 
auricle  is  visible  on  the  surface,  so,  posteriori)',  a  very  small  por- 
tion only  of  the  lower  edge  of  the  right  auricle  nears  the  surface.' 

25.  The  descending  portion  of  the  arch  of  tlie  aorta,  continued 
into  the  thoracic  aorta,  passes  on  the  left  of  the  spinal  column 
behind  the  left  [)ulmonary  artery,  the  left  main  bronchus,  the  left 
uaricle^  and  the  posterior  base  of  the  left  ventricle,  llurmurs 
jiroduced  in  the  course  of  the  thoracic  aorta  are  well  audible  in 
the  left  vertebral  groove  from  the  fourth  to  the  eleventh  ribs; 
lliose  produced  at  the  aortic  valves  and  conducted  in  the  walls  of 
and  within  the  vessel,  are,  as  far  as  the  back  is  concerned,  best 
beiu-d  in  the  left  vertebral  groove  from  the  third  to  the  fifth 
sjiaces, — assuming  that  the  conducting  faculty  of  the  lungs  and 
other  adjoining  structures  has  undergone  no  deviation  from  the 
Btandard  of  health.  Aortic  or  pulmonary  murmurs  are  with  diffi- 
culty transmitted  in  a  direct  line  through  the  intervening  tissue 
backwards  to  the  jKisterior  surface  of  the  chest, 

2(5.  The  mitral  oritice  corresponds  most  nearly  to  the  level  of 
the  sixth  rib  and  space  in  the  left  vertebral  groove,— and  here  the 
mnrmnrs  [iroduced  at  that  orifice  are  best  audible  by  direct  con-"' 
duction  backwards. 

27.  The  lines  of  attachment  of  the  pleural  laminio  to  the 
sternum  and  chest-wall,  where  they  turn  off  to  form  tlie  mediaii- 
tiuiim,  vary  very  considerably.     Thus  both  pleune  may  approxi- 

*  Liuchka,  loc.  cit.  Tsf.  ir. 
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mate  bo  closely,  that  the  anterior  mediastinal  space  becomes  a  mere 
fissnre  ;  or  each  lamina  may  actually  fail  to  reach  its  own  sternal 
margin,  leaving  a  width  of  mediastinal  space  greater  than  that 
of  the  sternum  itself — in  fact,  all  imaginable  varieties  of  arrange- 
ment, as  has  es|)ecially  been  proved  by  Bochdalek,*  may  be  actually 
observed.  One  of  the  peculiar  arrangements  of  greatest  practical 
significance  is  that,  where  the  mediastinal  laminae,  widely  apart  at 
the  chest-wall,  converge  in  tlieir  course  backwards  towards  the 
pericardium,  so  as  to  give  the  mediastinal  space  a  triangular 
shape,  with  its  base  at  the  sternal  surface. 


n.— WEIGHT,  SIZE,  AND  MEASUREMENTS  OF  THE 

HEART. 

A. — IN  HEALTH. 

28.  Weight. — In  as  much  as  the  heart  varies  very  sensibly  in 
bulk  with  the  stature  and  mass  of  the  whole  body,  and  also  with 
the  age  of  the  individual,  it  follows  that  a  general  standard  ap- 
plicable with  moderate  precision  to  all  persons,  even  of  the  same 
sex,  is  not  attainable.  For  practical  purposes,  I  have  been  in  the 
habit  of  assuming  (on  the  ground  of  results  obtained  during  a 
number  of  years)  that  nine  and  a  half  ounces  represent  the  average 
weight  of  the  healthy  male  heart,  eight  and  a  half  ounces  that  of 
the  female  organ,  between  the  ages  of  thirty  and  sixty.  A  material 
deviation  in  either  direction  from  these  estimates  would  indicate 
failure  or  excess  of  nutrition,  especially  as  they  not  only  represent 
the  mean,  but  the  most  common  weights  in  a  very  large  number 
of  instances,  where  no  evidence  of  cardiac  disease,  primary  or 
secondar}',  had  been  clinically  traceable. 

Averages  very  notably  higher  than  these  have  been  given  by 
other  observers,  especially  by  John  Reid  and  Peacock  :  according 
to  their  tables,  the  most  usual  weights  vary  between  ten  to  twelve 
ounces  in  the  male,  and  from  eight  to  ten  in  the  female. 

29.  The  attempts  to  fix  a  relationship  between  the  weight  of 
the  heart  and  of  the  whole  body  have  not  led,  as  might  be  antici- 
pated from  the  results  just  stated,  to  the  establishment  of  any 
very  fixed  proportion, — the  ratio  varjing  from  1:168  to  1:176, 
according  to  different  authors. 

*  yicrtc^jabrachrifl  fiir  die  pncktische  Heilkunde,  ler  Band,  1880. 
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IXTRODUCriOX. 


30.  Sixe. — The  measurements  of  the  organ  have  been  held  to 
nvemge  vertically  five  inches,  transversely  three  and  a  half  incheH, 
nntero-posteriorly  two  and  a  half  inches.  The  cavities  should  he 
freed  as  completely  as  possihle  from  blood  before  the  measure- 
ments are  taken.     Slight  errors  are  easily  made. 

31.  Tliicktiess  of  walls. — The  thickness  of  wall  of  the  different 
]iart8  of  the  heart  has  been  most  carefully  established  by  Bizot,*  and 
from  his  tables  the  following  excerpt,  having  real  practical  signifi- 
cance, is  arranged.  It  displays  the  mean  thickness  in  French 
lines  of  the  walls  of  the  ventricles  and  septum,  exclusive  of  the 
culumnns  carneB,  between  the  ages  of  sixteen  and  eighty  : 


Mauw. 

Ff.malks. 

Bane. 

MiJille. 

Apex. 

Bow. 

Middle.    Apex. 

Left  ventricle .     4jg 

»tf< 

8£& 

*\ 

♦t      8a 

Septum  . 

<A 

*i» 

Itightveutricle    im 

1.7* 

lA 

n 

lA     m 

Hence  it  appears,  the  middle  part  of  the  left  and  the  base  of 
the  right  ventricle  are  respectively  ihe  thickest  parts.  From  otlier 
tables,  it  follows  that,  whereas  the  thickness  of  the  left  ventricle 
bteadily  increases  with  advancing  years  from  puberty  to  extreme 
old  age,  that  of  the  right  ventricle  remains  almost  stationary. 
Tlie  earlier  the  period  of  life,  the  less  the  difference  between  the 
thickness  of  the  walls  of  the  two  ventricles. 

The  mean  thickness  of  the  wall  of  the  right  auricle  has  been 
estimated  at  about  1  line  Fr.  by  Bouillaud, — that  of  the  left 
l\  line. 

32.  Wright  of  heart. — The  discoveries,  independently  made  by 
liizot  and  Clendinningf ,  that  the  weight  of  tlie  heart,  the  thickness 
of  its  walls,  and  the  length  and  breadth  of  its  mass,  increase,  as 
age  advances,  have  their  clinical  application,  especially  in  indi- 
viduals of  the  male  sex,  in  whom  the  change  is  much  more  sen- 
sible, both  in  amount  and  in  steadiness,  than  in  females.  A  weight 
over  ten  ounces  in  a  male,  aged  five-aud-twenty,  would  certainly 
render  the  existence  of  morbidly  hypertrophous  growth  more  than 
]>robable,  whereas  at  the  age  of  fifty  a  wci,'ht  of  ten  ounces  and  a 
liair  might  have  coincided  with  a  perfectly  healthy  state  of  the 
organ  in  nil  its  local  attributes  and  systemic  infiuences.  It  must, 
however,  be  confessed  that  in  the  present  state  of  knowledge 
there  are  intermediate  degrees  of  over-weight,  the  healtliy  or  mor- 


I 
I 
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•  Him.  UM.  8oc.  d'Olnirrvttlioii  do  Puris,  t.  i.  p.  280.     1S.16. 
t  Med.  diir.  Tninii.,  Wi6. 
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bid  nature  and  tendencies  of  which  can  only  l)e  determined  by 
reference  to  the  past  functional  condition  of  the  organ  :  in  other 
words,  it  result^j  positively  from  my  observations  that  a  given 
weight  of  heart,  in  a  given  sex,  at  a  given  quinquennial  period  of 
lifc,  with  a  given  stature,  and  a  given  weight  of  the  whole  body, 
will  in  one  instance  have  belonged  to  an  individual  whose  heart 
has  never  caused  him  the  least^trouble,  in  another  to  a  patient 
who  hji5  suffered  from  many  of  the  miuor,  perhaps  some  of  the 
graver,  evUs  of  cardiac  over-growtli.  Forced  by  experience  (o 
accept  this  conclusion,  I  attach  little  importance  to  sliglit  excess 
^fmm  half  an  ounce  to  an  ounce  aud  a  half)  above  the  alleged 
normal  par  of  weight  ( VUle  Apjieudix  A). 

33.  Capacity  of  Compartmenti. — The  absolute  and  relative 
capacities  of  the  four  compartments  of  the  heart,  during  life,  can- 
not be  estimated  with  precision  from  examination  of  their  arete 
after  death.  The  manner  of  dissolution  must  obviously  affect  to  a 
eerious  degree  the  relative  condition  of  the  four  cavities  ;  and  hence 
it  is  that  the  results  of  different  observers  vary  so  widely  as  to  ren- 
der them  all  tmtrustworthy.  In  regard  of  absolute  capacity, 
oothing  oin  be  stated  witli  even  an  approach  to  certainty.*     The 

patrity  of  the  two  ventricles  is  probably  equal, — that  of  the  right 
auricle  slightly,  very  slightly,  greater  than  that  of  the  left, — 
scarcely  even  in  the  projKirtion,  taught  by  Cruvcilliier,  of  .5:  4. 

34.  Tlie  four  cardiac  orifices. — (a)  In  s/inpe  the  arterial  orifices 
have  always  been  held  to  be  round,  the  tricuspid  and  mitral 
openings  elliptic.  Herbert  Davies.f  however,  shows  that  in  infi- 
nite probability,  to  say  the  least,  the  latter  pair  of  apertures  are, 
nhcn  in/unrtinn,  circular,  as  well  as  the  arterial. 

(4)  The  measurement  of  the  Jvid/Zi  or  circum/ercfice  of  the  four 
orifices  of  the  heart,  though  by  no  means  so  easy  as  might  on  first 
thought  be  imagined,  is  not  beset  with  the  extreme  difficulties 
ing  that  ttf  the  capacity  of  its  cavities.  Tlie  simplest  and 
correct  plan  consists  in  laying  a  wet  piece  of  thin  cord  along 
e  attached  border  of  the  auriculo-veutricular,  and  the  free  border 
the  arterial,  valves  :  there  is,  thus,  no  necessity  to  stretch  the 
I  the  c«jrd  follows  closely  the  inequalities  of  the  surfaces. { 
The  mean  measurements,  as  deduced  by  Bizot  from  observations 


*  Ai  irroof  tuffirirot  of  inch  hiliiro,  the  ningle  fact  may  lie  mcntionrd  tJut  tlin 
■;«ritv  of  thn  Ult  ventricle  liu  tH-eu  e-stiiimtnl  u  raiipnc  Iwtwcrn  1)  to  4  fluiil 
»■  +  Unoct,  .IiiH  27,  1872. 

•  W1i«t  to  Ohwrve  *t  tho  B«y|«ide."  By  the  U»i)d.  Mc<).  Soc.  of  Otinemliori, 
9,  G>l.  3.  The  aphcriral  ImIN  iiin|iloye<l  hy  T.  B.  Pracork  will,  at  Irast  In  mine 
'^uot  of  th<;  oritiif",  prohiiMy  give  ivrii  iimtv  jirwJM  re«ult>«. 


on  the  bodies  of  persons  aged  from  sixteen  to  eighty,  arc  subjoine 
in  French  lines  : 


AuRicou>-VESTnrcuLAU  ORiricEx. 
Left. 
Mules        Females. 
Mean  .     45iJ  411 

Right. 
Mean      .         .     64^1  48^ 


Arterial  Orificea. 
Left. 
Males.  FemileSi 

Slit  281 

UIghU 
32JI  80* 


Hence  it  appcnrs  tliat  the  mean  excess  in  width  of  the  right  over 
tiie  left  aiiriculo-veutriculnr  orifice  equals  about  8}  lines  in  males, 
6^  lines  in  females :  the  pulmonary  orifice  exceeds  the  aortic  in 
width  by  a  mean  amount  in  males  of  I-r'j  line,  in  females  of  H 
line.  And  so,  wliile  the  excess  of  width  on  the  right  side  of  the 
heart  is  relatively  trreater  in  the  male  at  the  auriculo-veufricular, 
it  is  relatively  greater  in  the  female  at  the  arterial,  orifice.  In 
j)erson3  who  have  passed  the  ago  of  fifty  it  would  appear  from 
Jlizot's  figures  that  the  aortic  orifice  is  wiiler  than  the  pulmonary 
liy  a  mean  amount  in  males  of  1  line, — in  females  of  ^  of  a  line. 
This  deviation  from  the  rule  of  earlier  years  is  plausibly  referred  to 
the  greater  frequenc}'  of  atheroma  and  calcification  in  the  artery  of 
the  loft  side,  whereliy  the  resistant  power  of  the  vessel  being 
diminished,  it  gradually  undergoes  dilatation. 

(c)  The  circumference  of  an  orifice  being  known,  its  arm  may 
be  calculated  by  an  easy  formula.  Uerbert  Davies,  the  first  to 
make  this  calculation,  which  he  bases  on  the  actual  width- 
measurements  of  Peacock,*  gives  the  mean  areas  of  the  four 
orifices  as  follows  :  t 


M  A  LKR. 

FEMALKt. 

Tricuspid    . 
Pulmonary     . 
Mitral 
Aortic     . 

.     178    8.1.  in. 

1             11 
.     1-27 

•78        ., 

1-  6     8(1.  fn 
•»7        .. 

127        „ 
•67 

As  in  the  case  of  the  right  and  left  compartments  of  the  heart,  so 
in  that  of  their  orifices,  it  has  been  suggested  fJiat  the  differences, 
existing  in  circumference  and  hence  in  area,  at  death,  are  directly 
connected  with,  in  tnith  traceable  to,  the  manner  of  dissolution ; 
and  that  in  reality  such  differences  either  do  not  exist  at  all,  or 
exist  only  to  a  very  slight  degree,  during  life,  H.  Davies,  however, 
contends  with  convincing  logic  not  only  that  the  full  amount  of 
disparity  found  after  death  really  exists,  (and  is  necessary  for  the 
perfection  of  the  circulation,  during  life,)  but  that  the  areas  of  the 
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•  frooniBU  l.cetnrr»,  ISflS. 

t  I'r"<ixT<Iiti(piof  licynl  .Sorieiy,  \\  2fi7. 
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orifices  are  constant  qaantities,  remaining  unchanged  during  the 
systole  and  diastole  of  the  ventricles. 

{d)  "  Law  of  the  relative  magnitude  of  the  areas  of  the  four 
orifices." — Now  it  mast  be  confessed  that  little  of  practical  signifi- 
cance came  of  the  knowledge  of  these  orifice-measurements.  The 
mere  figures  told  little  in  respect  either  of  the  ph3'siology  or  the 
pathology  of  the  heart, — and  as  clinical  observers  went  on  accumu- 
lating and  recording  linear  widths,  they  were  often  tempted  to 
exclaim  cui  bono!  Beyond  the  mere  establishment  of  the  amount 
either  of  widening  or  stenosis, — sufficiently  obvious  to  the  eye  and 
palpable  to  the  fingers, — nothing  was  gained  by  the  troublesome 
process  of  measurement  But  Herbert  Davies*  has  succeeded  in 
giving  real  interest  to  the  naked  facts  by  showing  that  a  law 
regulates  the  respective  sizes  of  the  orifices  in  health,  a  law 
summarily  expressible  thus : 

T P 

M~    A 

This  law  is  disclosed  on  comparing  the  ratios  of  the  areas  of 
corresponding  orifices.  "Thus  (adopting  Peacock's  absolute 
measurements) : 

Area  of  tricn.'H>M  _173  , 

Area  of  mitral      ~vTl~        ""^'"' X- 

Area  of  pulmonic     1  -0      _  „         , 

5-^ : =  -=:;=1'3  nearly. 

Area  of  aortic  .  <  8 

Or,  in  other  words,  the  area  of  the  tricuspid  appears  to  bear  n(  arly 
the  same  relation  to  the  area  of  the  mitral,  which  the  area  of  the 
pulmonic  does  to  that  of  the  aortic  orifice ;  i. «.,  were  the  tricuspid, 
for  example,  twice  the  size  of  the  mitral  orifice  in  area,  the  pul- 
monic would  be  twice  the  size  of  the  aortic  orifice  in  area,  the  two 
ratios  only  differing  from  each  other  by  one-tenth."  Further,  the 
areas  of  any  three  orifices  being  known,  that  of  the  fourth  can  be 
calculated  to  within  a  very  small  fraction. 

That  some  such  law  as  this  existed  might  have  been,  though  it 
was  not,  long  since  divined.  Tlie  reasons,  why  the  proportions 
are  such  as  they  are,  and  none  other,  seem  clearly  established 
in  H.  Davies'  acutely  reasoned  argument:  as,  however,  they 
refer  to  the  physiolog)',  rather  than  the  pathology,  of  the  circula- 
tion, they  need  not  be  considered  here. 

•  Proceedings,  Royal  Society,  1870. 
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B.— IN   DISEASE. 

35.  The  Jiscases  of  the  heart  itself  and  its  membranes  of  cour!>e 
Viirioiisly  afl'ect,  and  moreover  are  in  some  cases  mainly  siicnifit'd 
by  clianges  in,  tlie  weights,  capacities,  linear  measuromeiits  and 
nreie,  to  which  we  have  just  been  referring.  Such  of  these  changes 
lis  are  of  practical  consequence  will  be  considered  under  the  head 
of  each  individual  disease. 

36.  But  there  are,  besides,  certain  diathetic  affections,  in  which 
the  heart  has  no  direct  concern,  and  in  which  the  bulk  and  measure- 
ments of  the  organ  undergo  very  sensible  ifiminution,  as  a  conse- 
quence probably  of  the  lessening  mass  and  failing  nutritiveness  of 
the  blood.  To  these  conditions  must,  probably,  be  referred  the 
deficiency  in  the  mean  weight  and  size  of  the  heart  of  persons  cut 
off  by  chronic  phthisis  and  cancer,  as  demonstrated  by  Louis  and 
Bizot.  It  may  be  that  a  phthisical  individual,  whoso  heart  only 
reaches  the  par  of  health  for  his  age  and  sex,  is  nevertheless  clini- 
i-ally  the  subject  of  hypertrophy :  his  amount  of  heart  is  beyond 
the  legitimate  wanta  of  his  impoverished  system. 

The  normal  law  of  the  areas  of  the  openings  seems  to  hold  good 
in  pijre  phthisis  (H.  Duvies) :  this  might  be  expected;  as,  the 
mass  of  the  blixxl  diminishing  like  the  mass  of  the  tissues,  pul- 
monary obstruction,  sufficient  to  enlarge  the  right  areas  notably, 
could  scarcely  be  expected  to  arise.  "When  obstruction  of  the 
jjulmonary  circulation  of  bronchitic  mechanism  exists,  the  right 
areas  will  gradually  enlarge. 

37.  Again,  increase  of  weight,  bulk  ami  outline  are  observed 
with  striking  frequency  in  those  essentially  diathetic  states  grouped 
nnder  the  title  of"  Bright's  Disease."  In  cases  of  the  sort,  where 
there  is  no  valvular  impediment,  and  where  the  other  ncknow- 
leilged  causes  of  compensatory  hy pert mphy  are  al)8ent,  the  irritant 
qualities  of  the  morbid  blood  (aided,  it  may  be,  by  abnormal  difli- 
culty  in  the  systemic  capillary  circulation  [403,  l>\)  probably 
excite  tiie  heart  to  sustained  over-action,  which  in  turn  induces 
over-growth. 


PART  I. 

CLINICAL  PHYSICAL  EXAMINATION  OF  THE 
HEART  AND  BLOOD-VESSELS. 


§  L— THE  HEART. 

88.  The  physical  methods  of  examination  applicable  to  the  heart 
are  :  Inspection  ;  Application  of  the  hand  and  Palpation ;  Mensura- 
tion ;  Percussion  and  Auscultation. 

SkCTION  I. — LfSPECTION. 

39.  Inspection  directs  itself  to  :  the  form  of  the  cardiac  region ; 
the  condition  of  it«  integuments ;  and  the  visible  impulse  of  the 
heart. 

A. — IN   HEALTH. 

40.  (a)  Form. — In  perfectly  normal  chests  the  part  of  the  walls 
lying  to  the  left  of  the  middle  line,  and  corresponding  to  the  heart, 
docs  not  differ  perceptibly  in  form  from  that  ])laccd  to  its  right ; 
these  two  divisions  of  the  thorax  are  symmetrical.  But  individuals, 
who  hove  never  suffered  from  pulmonary  or  cardiac  disease,  occa- 
lionally  present  a  moderate  excess  of  convexity  of  the  cardiac 
region  generally,  as  a  result  of  natural  conformation,  of  curvature 
«tf  the  spine,  or  of  change  of  form  produced  by  influences  of  a  non- 
morbid  kind.     So,  too,  jihysiological  depression,  or  flattening,  of 

be  lower  part  of  the  prascordial  region,  in  particular,  sometimes 
Woillcz  states  that  Ruch  depiessioii,  when  really  non- 
morbid,  ia  observed  in  the  corresponding  right  region  also, — is  ia 
fact  Bymmclrical ;  but,  I  confess,  I  cannot  wholly  agree  with  him 
on  thi«  point.  Witlumt  iiuestioning  the  general  accuracy  of  his 
irtstoment,  I  must  observe  that  I  have  wcasionally  seen  depression 
limited  to  the  left  infra  mammary  region,  both  in  the  male  and 
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female,  where  very  patient  examination  failed  to  elicit  evidence  of 
I>resent  or  past  disease,  either  of  tlie  heart,  liver,  Inng,  plenra,  or 
diaphragm. 

41.  {b)  Inteyuments. — The  praecordial  interspaces  are  of  the 
same  width,  and  lie  on  the  same  plane  as  tlieir  fellows  on  the 
opposite  side ;  and  the  soft  parts  have  the  same  characters  on 
both. 

42.  {c)  Impulse. — In  the  majority  of  healthy  persons  the  im- 
pulse is  visible  only  at  the  apex,  which  beats  in  the  fifth  interspace, 
and  somewhat  against  the  sixtli  rib,  about  midway  between  the 
vertical  line  of  the  nipple  and  the  left  border  of  the  sternum;  the 
area  of  visible  impulse  does  not  exceed  a  square  inch.  Various 
physiological  acts  modify  the  precise  sjtot  of  visible  impulse.  Thus 
changes  of  posture  elevate,  depress,  throw  it  upwards  or  back- 
wards :  inspiration  lowers  it  somewhat,  and  by  carrying  the  lung 
in  front  of  the  heart  weakens  its  force ;  cxjuration  has  the  con- 
verse eflccts.  A  full  meal  or  flatulent  distension  of  tlic  abdomen 
raises  the  aj)ex-l>eat  somewhat,  and  throws  it  to  the  lefl ;  prog- 
nancy  has  the  same  uffcct.  As  a  rule,  thin,  tall  persons  have  an 
impulse  of  greater  visible  extent  than  the  short  and  stout :  in  the 
obese,  none  can  be  detected ;  in  persons  with  short  sternum,  it 
can  be  seen  in  the  epigastrium.  Habitually,  it  is  more  extensive 
in  males  than  in  females,  and  in  persons  of  nervous  than  of  other 
temperaments. 

To  the  eye  tJie  impulse  seems  gently  heaving  and  gliding  from 
above  downwards  and  from  right  to  left,  of  brief  duration,  free  from 
abruptness,  regular  in  rhythm,  and  single. 


B. — IS   DISEASE. 

43.  (a)  Form. — The  cardiac,  or  prajcordial,  region  becomes 
arched  forwards  in  the  course  of  i)ericardtal  eifusion.  1  have 
never  observ'ed  this  change  of  form  in  pericarditis  previous  to  the 
occurrence  of  liquid  elTusion  ;  but  it  may  occur  while  the  fluid  is 
)'et  very  small  in  quantity.  The  intercostal  spaces  widen, — their 
nmscular  planes  eventually  almost  protruding  beyond  the  level  of 
the  ribs ;  while  the  left  lx>rder  of  the  sternum  is  pu8hc<l  more  or 
less,  nevermore  than  slightly,  forwards:  change  of  form  so  marked 
as  this  indicates  abundant  effusion,  and  may  reach  from  the  sixth 
to  the  second  left  cartilages  inclusive. 

Hypertropliy  of  the  heurt,  e8i)ecially  of  the  loft  side,  increases 
similarly  Uio  convexity  of  the  cardiac  region  from  the  third  to  the 
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^•eventb  cartilages,  and  widens,  but  does  not  produce  actual  bulging 
of,  the  intcrepaces  :  pericardial  adhesions,  especially  if  associated 
with  •gglutinatiou  of  the  pericardium  to  the  pleura  and  sternum, 
incrcsse  the  prominence  caused  by  any  given  amount  of  co-existent 
Lyj>ertrophy. 

S<jlid  accumulations  in  the  lower  part  of  the  anterior  mediastinum 
likewise  arch  the  superjacent  walls,  and  have  occasionally  caused 
obscurity  in  diagnosis,  as  well  as  errors  in  treatment  [381,  A.] 

44.  On  the  other  hand,  depression  or  excavation  of  the  prnMor- 
dial  region  may  occur  during  the  absorption-period  of  pericarditic 
effusion  :  commonly  at  the  lower  part  of  the  region;  occasionally, 
•8  I  have  once  seen,*  above  its  natural  limits.  In  this  instance  the 

Fcxcavation  formed  during  convalescence  at  the  first  and  second 
Icil  interspaces,  close  to  the  sternum.  It  has  been  the  habit,  on 
vpecnlative  grounds,  to  ascribe  any  such  depression  following  peri- 

'earditis  to  the  influence  of  adjacent  pleurisy;  but  in  point  of  fact, 
the  change  of  shape  sometimes  occurs  where  all  physical  signs 
have  argued  against  the  existence  of  the  latter  inflammation. 

45.  {b)  Intci/uments. — The  integuments  of  the  cardiac  region 
are  sometimes  markedly  more  oedematous,  than  those  of  other 
parts  of  the  chest,  in  cases  of  pericardial  effusion  lapsing  into  the 
chronic  state.     This  condition,  in  itself  unim]iortant,  derives  inte- 

I  reat  from  its  occasionally  giving  rise  to  sounds,  audible  with  tho 
tt«tbcsco(ie,  and  simulating  moist  rhonchi  and  friction-sound. 

46.  (c)  ImpuUc. — Disease  alters  the  position,  extent,  force, 
,  diaracter,  and  rhythm  of  the  heart's  visible  impulse. 

47.  The  apex-beat  undergoes  very  marked  changes  in  position  in 
various  diseases  of  the  lungs,  pleura,  mediastinum,  and  abdominal 
Oi;gans  ;t  but  aflections  of  the  heart  itself  and  of  its  external  cover- 
ing (with  which  we  are  alone  concerned  here)  likewise  displace  it, 

(a)  All  enlargements  of  the  heart  di'prcas  tho  apex-beat,  and 
may  CArry  it  as  low  as  the  seventlj  interspace,  or  eighth  rib :  if 

'  Iwtli  sides  of  the  organ  be  equally  affected,  that  point  is  commonly 
displaced  to  tlio  left ;  if  the  right  side  be  the  main  suflerer,  the 
irapaUe  is  cliiefly  visible  to  the  right,  behind  aud  below  the  ster- 
num ;  where  the  left  side  is  alone,  or  chiefly,  diseased,  tlic  apex 

Ijnaybe  aeca  at  variable  distances  from  the  natural  spot,  to  about 

•  Cllnietl  Lcftnrp,  cue  of  Cnuldock,  "  Lancet."  vol.  i.  p.  144,  1849. 

f  TiitAri!riiirnt  iif  Ihr  ri);1it^  u  wrll  at  of  tlic  left,  lobe  of  the  Uv»r,  may  displsee 

ihI  biitwuiU,  aixt  fimctimc*  girc  oieful  itnil  uiicxpvct(<d 

{•loi^jiieiit  contributrd  tnticli  to  distinsiiish  icnle  aiMoeii 

at  III  the  livor  from  iIiMNisf  of  the  abdomiiitl  wriilli,  in  a  case  wliich 

..■  lime  (incc     (Ciof  of  Kairhnnkn, Clin.  Livu,  "  Lancet,"  loo.  cit. ) 
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three  inches  and  a  lialf  to  the  left  of  the  nipple.*  If,  as  is  not 
very  uncommon,  hj'pertrophy  aftcct,  almost  exclusively,  the  part 
of  the  left  ventricle  adjoining  the  mitral  orifice,  the  base  of  the 
organ  fulls  disproportionately  to  the  rest,  and  the  apex  is  throwQ 
forwards.  Procidentia  of  the  apex  in  general  hypertrophy  is, 
costeris  paribus,  greatest,  where  there  is  agglutination  of  tlie  peri- 
cardial surfaces  also.  Aneurism  of  the  arch  of  the  aorta,  or  of  the 
pulmonary  artery,  likewise  lowers  mechanically  the  point  in  ques- 
tion. It  has  been  affirmed  that  atonic  relaxation  of  the  great 
vessels  occurs  in  various  acute  adynamic  diseases  to  sufficient 
amount  to  allow  of  an  unappreciahle  fall  in  the  heart's  level :  I 
have  lately  observed  this  in  a  cfise  of  typhoid  fever. 

(6)  On  the  other  hand,  diminution  of  the  size  of  the  cavities, 
consequent  on  sudden  enormous  loss  of  blood,  acting  in  conjunc- 
tion with  retraction  of  the  great  arterial  trunks,  slightly  raises  the 
apex-beat.  It  seems  possible  that  a  rude  estiBiate  of  the  degree 
of  haemorrhage  might  be  formed  througli  tliis  changed  position  of 
the  heart, — but  of  course  only  in  individuals  the  precise  point  of 
whose  normal  beat  was  previously  well  known. 

But  the  aft'i.'ction  which  most  notably  raises  the  apex-beat  is 
pericardial  effusion.  When  considerable  accumulation  exists  in 
a  pericardium  free  from  old  or  recent  adhesions,  if  the  heart  bo 
not  enlarged,  and  if  there  be  no  adjacent  pleuritic  adhesions,  the 
increase  of  fluid  pushes  the  base  of  the  heart  and  the  great  vessels 
backwards  and  upwards,  and  twists  the  apex  outwards  and  upwards, 
80  that  it  beats  opposite  the  fourth  interspace  or  rib  directly  behind, 
or  a  little  outside  the  nipple.  The  progress  of  elevation  may  bo 
traced  from  day  tt)  day,  as  of  the  subsequent  fall  during  the  course 
of  absorption.  When  the  spot  of  the  apex-beat  is  thus  raised, 
it  may  always  be  seen,  unless  where  general  uudulatory  impulse 
tends  to  throw  it  into  tlie  shtule ;  but  it  may  or  may  not  be  felt ; 
if  not,  the  amount  of  effusion  is  in  idl  probability  very  consider- 
able. The  possible  sources  of  fallacy  in  intorjjreting  this  sign 
are  fully  considered  with  the  subject  of  pericarditis.  If  during 
convalescence  the  apex  gradually  fall  to  below  its  natural  site, 
hypertrophy,  as  an  immediat<?  sequela  of  the  pericarditis,  may  be 
diagnosticated ;  for  hivd  the  enlargement  preceded  the  serous 
efi'usion,  the  apex  would  not  have  been  raised. 

I  liave  further  distinctly  ascertained  that  where  the  pericardial 


*  Tlin  fiirtbMt  point  1  rtinomber  to  have  Men  U  8]  inches  onfgide  tha  nipple  (vide 
eoae  nf  llopo,  Clin.  Lect.,  "  Luioet,"  loo.  cit.,  p.  415;  ;  tliii,  too,  is  only  poasibie  in 
broad  (ho'twi  per»on"i. 
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eariaces  are  agglutinated  together  by  receut  and  abundant  exuda- 
tion-matter, the  interstitial  contraction  of  this  will  sometimes 
suffice,  unaided  by  fluid  in  the  sac,  to  raise  the  apex-beat  an  iu- 
tercoetal  8{^>ace.* 

(<r)  In  the  natural  state  of  things  the  maximum  of  the  heart's 
visible  imjiulse  corresponds  to  the  apex  of  the  organ  ;  under 
jiecnliar  circumstances  that  maximum  may  be  transferred  to  the 
base.  Thus  in  a  case  of  highly-developed  hypertrophy  aud  dilata- 
tion of  the  left  ventricle,"}-  where  numerous  circumstances  pointed 
to  the  probable  existence  of  an  aneurism  of  the  thoracic  aorta 
behind  the  base  of  the  heart,  the  impulse  was  very  notably  greater 
about  the  third  than  the  sixth  interspace.  As  the  case  did  not 
terminate  fatally  in  the  hospital,  I  had  no  means  of  positively 
ascertaining  whetlier  aneurism  existed  or  not ;  but  I  do  not  believe 
that  any  afl'oction  of  the  heart's  substance  alone  (except,  perhaps, 
true  saccular  aneurism  of  the  left  ventricle),  will  thus  transfer 
the  maximum  amount  of  visible  impulse  from  the  apex  to  the 
base.     I  refer  here  to  purely  systolic  impulse. 

(«/)  Instead  of  a  forward  movement  accompanying  the  systole, 
a  sinking  inwards  is  somotiraes  to  be  seen.  In  some  thin-chested 
people,  witb  moderate  hypertrophy,  while  the  fifth  interspace 
n8K»,  the  fourth  sinks  with  the  systole ;  tlie  organ  appears  to  go 
tlirongh  a  see-saw  movement,  and  produces  a  momentary  tendency 
to  n  vacuum  at  the  fourth.  So,  too,  the  upper  part  of  the  epigas- 
trium sinks  in  sometimes  with  the  systole, — a  sigu  originally 
deemed  diagnostic  of  pericardial  agglutination,  and  certainly, 
though  more  frequently  absent,  sometimes  present  in  that  state. 
I  have  known  this  systolic  depression  extend  to  the  lower  part  of 
tJic  sternum,  and  the  two  or  three  adjace4»t  cartilages,  in  hyper- 
trophy with  agglutinated  pericardium.  Hypertrophy  with  dilata- 
tion will  produce  epigastric  depression  during  the  systole,  in  per- 
II0D8  with  siiort  sternums,  independently  of  adhesions. 

(*)  In  some  rare  cases,  the  visible  impulse  appears  horizontally 
doable  and  pendulum-like.^ 

*  C^mrdon,  U.  C.  H.,  Femclci.  rol.  vi.,  p.  39.  1852. 

f  f.  OrtwTe,  0.  C.  H..  lislet.  vol  viii.,  ji.  13,  April  25,  1849. 

X  "Sjatolic  artiun  of  heart,  aniutumllv  viMlilu  in  fifth  interspace,  from  »  ftnijer'a 
hwillll  to  left  of  gtcrnnui  to  two  llnKrris''i>reii>lth  to  Irft  of  nlpjilo,  or   sl>out  throe 

luf],,..  .   n^......n,^nt  .l..i,f,,  111 I'>l<<"'  liki",  — a  first  blow  appear;-- ■  '-  '      -.-ivcu  at 

tfc«  it  the  inner ;  hnt  by  nf  thv 

■Bell  uly  at  the  lite  of  the  r\  li'lo  ini- 

inuw.  WUoii  lUc  uulcr  |n>iiil  ta  nliiiLk  liy  tile  heart's  apex,  Iheinnei  jwiut  unksiu  ; 
«b«n  lh»  apei  ric«lr«,  tlia  inner  [wint  r«fo»'er>  ita  natural  poutiua."  Dnnn.  V.  C.  H., 
lUloi^  roL  Tii.,  p.  7<  ;  Feb.  17.  1862.  Tba  cu*  ma  one  of  cancer  of  the  ctomach 
«iUi  ipwt  emaciation  ;  uo  eantiac  >liiiwn». 
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(/)  The  impulse  may  appear  nndulator}', — the" wave-like  motion, 
very  variable  in  superficial  area^  may  reach  vertically  from  the 
first  to  the  sixth  iuterspace,  and  transversely  from  the  lel't  nipple 
to  an  inch  to  the  right  of  the  sternum.  Its  position  may  bo 
altered,  in  the  same  directions  as  the  heart  itself,  by  changing  the 
patient's  posture.  Commonly  the  axis  of  undulation  is  diagonal, 
from  below  upwards,  and  from  left  to  right :  undulation  may  bo 
well  marked  in  one  interspace,  imperfect  or  nidi  in  an  adjoining 
one  ;  in  this  case  the  line  of  current  is  generally  horizontal. 

When  so  fully  developed  that  there  can  be  no  mistake  about  the 
fact,  undtilatory  impulse  is  a  very  distinctive  sign  of  fluid  in  tlie 
pericardium.  But  the  sign  unfortunately  exists  in  a  small  pro- 
j)ortion  only  of  cases  of  hydropericarditia  ;  and  I  do  not  remember 
to  have  ever  satisfactorily  observed  it  in  mere  dropsical  hydro- 
pericardium.  Again,  a  kind  of  pseudo-undulation  is  not  an  un- 
Citmmon  character  of  the  impulse  of  weak  and  fatty,  dilated 
hearts,  especially  where  any  physical  conditions  of  the  lung  or 
pleura,  combining  with  the  dilated  enlargement  of  the  organ  itself, 
tend  to  bring  an  abnormal  extent  of  it3  anterior  surface  in  contact 
with  the  chest  walls. 

Furthermore,  undulatory  impulse  (unfortunately  in  regard  of 
diagnosis)  very  perfect  in  kind,  may  exist  in  cases  of  pericardial 
agglutination,  especially  where  this  is  combined  with  similarly 
close  adhesive  union  of  the  praAiordial  pleural  surfaces.  Dilated 
hypertrophy  being  habitually  co-existent,  both  systole  and  diastole 
Bccm  imjjulsive  ; — dimpling  inwards  occurs  with  the  systole  at  the 
apex,  while  a  space  higher  a  slight  bulging  may  take  place  at  the 
same  instant :  during  diastole  the  converse  conditions  occur ;  and 
these  alternating  actions  give  a  very  distinct  wave-like  movement 
over  the  surface  concerned.  These  actions  may  be  more  or  less 
distinctly  perceptible  in  four  or  even  five  spaces.* 

{j)  Some  remaining  perversions  of  impulse,  being  more  readily 
substantiated  with  the  aid  of  the  hand  than  of  the  eye,  are  else- 
where considered.     [■^4]. 


Section  II. — Application  of  the  Hasd. 

48.  By  application  of  the  hand,  the  heart's  impulse,  the  movc- 
mcuta  of  the  praacordial  ribs  and  interspaces,  and  the  state  of 
vocal  fremitus  over  the  cardiac  region  are  examined 

•  Dfll.  r.C.H.,  MoIm,  vol.  xrii.,  ji.  H8.  In  inrancy  luiJ  o«rly  yc^ith,  the  student 
tniut  mn«mber,  thia  atmuUtion  of  Aiiid  mov^meut  may  b«  to  tlie  Ust  (legn«  perfvcl 
Mill  dcccpUvc. 
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A. — IN   HEALTH. 

49.  The  visible  movement  corresponding  to  the  heart's  point  is 
fiJt  to  possess  a  certain  amount  of  impulsive  force ;  which  depends 
ou  the  shock  of  the  part  immediately  adjoining  the  apex  of  tho 
otgKa  against  the  side. 

50.  The  essential  physiological  facta  of  clinical  import,  con- 
nected with  this  shock,  are;  («)  its  production  by  both  ventricles 
close  to  the  point  of  tlie  heart ;  {b),  its  synchronism  with  the 
systole  of  the  ventricles  ;  (c),  its  synchronism  with  the  commence- 
ment of  the  first  sound  of  the  heart ;  (</),  its  anticipation  by  an 
almost  imperceptible  moment  of  the  diastole  of  the  neighbouring 
arteries. 

(a)  Tliat  the  right  ventricle  plays  any  part  in  the  impulse  has 
been  denied  by  Filhos,  on  tlie  ground  that  the  fibres  of  that 
ventricle,  not  being  spirally  arranged,  are  incapable  of  undergoing 
any  other  movement  than  those  of  contraction  and  ddatation. 
But,  in  the  first  place,  there  is  no  absolute  certainty  that  the  inv- 
pulse  depends  on  the  action  of  the  heart's  spiral  fibres  at  all ;  in 
the  second,  the  phenomena  of  dilated  hypertrophy  of  the  right 
ventricle  (which  hypertrophy  cannot  be  imagined  to  give  a  new 
direction  to  fibres)  prove  that  powerful  impulse  may  depend  on 
that  portion  of  the  heart  solely ;  and,  in  the  third  place,  Reid, 
among  others,  has  distinctly  shown  that  the  right  ventricle  does 
contain  spiral  fibres  as  well  as  the  left 

(6)  The  systolic  synchronism   of  the   impulse,  as  commonly 

[accredited,  is  not  universally  received.  Taking  the  systolic  coin- 
cidence as  one  theory,  the  total  number  of  opinions  concerning  the 
rhythmic  relationships  of  the  shock  amounts  to  four,  the  additional 

Llhrae  standing  as  follow:  first,  the  normal  impulse  synchronises 

rith  the  diastole  of  the  ventricles,  and  this  alone  (Descartes,  Bur- 

(l«cb|  Beau,  Cartwright,  aad  others) ;  secondly,  the  normal   im- 

Lpube    U  constantly  double,    systolic   and   diastolic    (Vcrneuil,* 

rBeUingbam) ;  thirdly,  a  diastolic  and  a  systolic  impulse  both 
exist,  but  "  succeed  each  other  so  rapidly  in  the  normal  state  that 

Ltbcy  become,  as  it  were,  confounded  together,  and  cannot  be  dis- 
shed  from  each  other."  (Aran.)  t 
The  majority  of  persons  advocating  these  conflicting  opinions 
[>pear  to  me  to  have  embroiled  this  question,  of  which  the  clinical 

*  liOComoUon  da  Ccbot,  Th»M«  de  Pkri*,  18C2. 
t  Traductioa  d«  Skotla,  p.  818,  18i4. 
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importance  cannot  ciisily  be  exaggerated,  by  mixing  np  with  it 
the  problem  of  the  mechaniam  of  the  iraptilse.  Assuming  that  a 
certain  agency  is  the  efHcient  cause  of  the  shock,  they  infer  that 
shock  must  be  systolic,  diastolic,  or  bot!i,  because  the  agency  in 
question  comes  into  force  at  one  or  other  or  botli  those  jteriods  of 
the  heart's  revohition.  This  is  simply  explaining  a  dubious  fact 
by  the  aid  of  one  yet  more  dubious — ignotum  per  ignotius. 

Yet  on  the  other  hand  ch'nical  determination  of  the  question  is 
excessively  difficult  in  the  human  subject ;  and  the  statical  re- 
lationships of  tlie  contents  of  the  thorax,  na  well  as  the  conditions 
under  which  those  contents  normally  move,  are  so  gravely  altered 
by  talking  away  tlie  wall  of  the  chest,  that  the  results  of  vivisec- 
tions, even  of  large  vertebrate  animals,  cannot  be  implicitly  con- 
fided in.  Although  not  unopen  to  objection,  the  observations 
made  in  cases  of  ectopia  cordis  in  the  human  subject  seem  to 
supply  the  best  materials  for  determining  the  time  of  the  normal 
impulse.  Now  Cruveilhier,*  Skoda,'|-  and  Mitchell,;  who  have 
each  carefully  observed  a  case  of  this  kind,  though  they  differ  in 
many  points,  agree  as  to  the  synchronism  of  the  impulse  with  the 
ventricular  systole.  And  this  result  is  satisfactorily  confirmed  by 
an  observation  made  by  Bamberger  on  a  man,  aged  thirty,  with  a 
clejm,  gaping,  penetrating  chest-wound,  below  and  somewhat 
anterior  to  the  nipple  at  the  lower  edge  of  the  fifth  left  rib.  The 
finger  introduced  perpendicularly  to  the  surface,  encountered  the 
smooth  slippery  apex :  with  every  systole,  the  apex,  hardened 
aud  brought  somewhat  to  a  point,  glided  on  the  finger,  along  the 
chcdt  wall,  in  a  direction  from  above  downwards,  and  somewhat 
tonards  tlu:  left,  passing  down  slightly  beyond  the  inferior  limit  of 
the  wound  ;  whilst  in  diastole  it  was  retracted  upwards  and  became 
imperceptible. §  I  accept,  then,  this  synchronism  as  a  demon- 
strated truth, — especially  as  the  mass  of  observation  of  other  kinds 
(exempli  gratid  that  of  the  coincidence  of  the  heart's  first  sound 
with  the  impulse),  as  likewise  the  weight  of  argument,  deposes  in 
its  favour.  That  there  is  locomotion  of  the  ventricles  during  their 
diastole,  as  a  consequence  of  the  influx  of  blood  from  the  auricles, 
may  be  conceded ;  but  there  is  a  total  want  of  evidence  that  in  the 
healthy  state  such  locomotion  is  productive  of  parietal  impulse. 

ff,  d)     The   relationship  in  point  of  time  of  the  ventricular 
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■  Guettc  Med  da  Taris,  AAiit,  1841. 
f  Perkussion,  Ac ,  4p,  Aufln^. 
X  Dub.  Journal  Med.  Science,  1844. 
)  Quoted  by  Liuchka,  Op.  cit. 
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vjrstole  to  the  first  soudcI  of  the  heart  and  to  the  diastole  of  the 
neighbouring  arteries  is  considered  with  the  account  of  the  me- 
chanism of  the  heart's  sounds. 

51.  Clinical  characters  of  the  impuUe,  as  JcU. — The  impulse, 
slight  in  amount  and  imperceptible  to  the  individual  himself, 
mixed  impulsive  and  gliding  in  character,  free  from  abruptness  or 
sharpnoss,  yet  decisive  in  rhythm,  of  brief  duration,  varies  in 
force  directly  as  the  muscularity  of  the  heart,  and  the  energy  and 
rapidity  with  which  \\&  fibres  contract.  However,  in  broatl- 
chested  and  stout  persons,  though  provided  with  powerful  hearts, 
the  impulse  may  be  scarcely  perceptible  to  the  hand :  it  may  then 
be  detected  by  placing  a  8tctho8COi)e  in  the  fifth  interspace,  and 
applying  the  ear  as  if  for  auscultation.  In  thin,  tall  persons,  the 
impulse  is  disproportionably  strong, — ao  also  in  women  and 
children,  in  whom,  loo,  it  is  distinguished  by  a  certain  abruptness 
and  shortness. 

Tlioogb,  of  course,  essentially  the  same  in  position  as  the 
▼isible  impulse,  the  shock  may  be  felt  a  little  lower  than  seen, 
namely,  behind  the  sixth  rib.  This  peculiarity  is,  however,  not 
observable  by  any  means  in  all  people  ;  it  probably  depends  on  an 
wnmal  amount  of  inspiratory  descent  of  the  heart  during  systole. 

52.  ModiJtjiTKj  injiaencc^ — Forced  expiration  widens  the  area, 
•ad  increases  the  apparent  force  of  the  impulse ;  inspiration 
iffectM  both  conversely.  The  varying  condition  of  the  neighbour- 
ing edges  of  the  lungs  at  the  two  periods  of  each  respiration  fully 
explains  this.  Various  acts  quickening  the  heart's  action  intensify 
the  shock — muscular  exertion,  walking  at  a  rapid  pace,  and 
a  fortiori,  running,  going  against  the  wind,  ascending  heights, 
&c,  have  all  this  effect.  Voluntary  acceleration  of  the  respira- 
tion will,  especially  in  peculiar  constitutions,  act  (indirectly,  liy 
quickening  the  circulation)  similarly  on  the  impulse;  so  too  will 
the  slight  erethism  of  the  circulation  that  accompanies  digestion. 
Bat  of  all  causes  which  act  in  this  manner,  independently  of  dis- 
Mae,  moral  influences  and  tiie  passions  are  the  most  powerful  ; 
■nd  among  these,  fear,  perhaps,  holds  the  highest  place.  The 
cardiac  shock,  under  the  agony  of  fear,  may  become  so  powerful, 
as  not  only  to  be  distinctly  i>erceptiblo  to  the  individual,  but  to  be 
•etnally  and  sharply  painful.  fSimple  "  nervousness  "  actB,  to  a 
slight  degree,  similarly. 

53.  Mechanism  of  the  Impulse. — It  docs  not  appear  that,  if  tJie 
mechanism  of  the  normal  impulse  be  considered  in  itself  alone, 
and  without  reference  to  the  period  of  the  heart's  revolution  at 
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which  the  shock  is  effected,  any  one  rather  than  the  rest  of  the 
numerous  theories,  adduced  in  its  explanation,  involves  conse- 
quences of  clinical  significance.  In  various  states  of  disease  where 
the  manner  of  the  impulse  might,  if  tlioroughly  understood,  carry 
with  it  diagnostic  weight,  the  mechanism  indubitably  difif'crs  from 
tiie  normal  type.  It  would  consequently  be  unwise  to  devote  any 
lengthened  space  in  a  purely  clinical  work  to  a  discussion  of  the 
multitudinous  speculations  on  the  subject ;  a  brief  statement  of 
the  doctrine,  apparently  the  most  trustworthy,  seems  alone  re- 
quired.* 

The  mechanism  is  complex.  (1.)  During  systole  the  ventricles 
shorten,  and  at  the  same  time  bulge  in  all  directions,  tbe  bulging 
being  jnost  manifest  a  little  above  the  apex.  This  bulging  leads 
to  centriliigal  peripheric  pressure  in  all  directions, — among  these 
towards  the  anterior  wall  of  the  chest :  herein  lies  one  component 
element  of  the  impulse,  f  But  only  one  element, — it  is  perfectly 
obvious  that  were  this,  as  some  persons  maintain,  the  sole  cause 
of  the  shock,  a  sensation  of  movement  from  below  upwards  would 
attend  it,  and  not  one,  as  is  really  the  case,  of  movement  from 
above  downwards. 

(2.)  A  swiuging  movement  from  right  to  left  accompanies  the 
qrstole.  This  can  be  seen  distinctly,  nay,  even  felt,  in  some  thin- 
chested  people ;  its  reality  was  besides  substantiated  by  Bam- 
berger in  the  case  of  penetrating  chest-wound  already  referred  to. 
This  movement  is  probably  a  resultint  of  the  action  of  the  spiral 
fibres  of  the  ventricles,  and  is  indubitably  forcible  enough  to 
impress  the  chest-wall. 

(3.)  But  there  is  yet  another  systolic  movement,  that  of  the 
total  heart  from  above  downwards,  which  plays  its  part  A  num- 
ber of  observers  testify  to  its  existence ;  and  as  the  ventricles 
shorten  during  systole,  general  downward  movement  seems  a 
matter  of  necessity,  otherwise,  instead  of  impulse  against,  there 
most  have  ensued  recedence  from,  the  parietes :  the  systolic 
swelling  of  the  substance  of  the  ventricles  obviously  would  not 
euffice  to  counterbalance  the  cot-taneous  diminution  of  their  length. 
Elongation  of  the  great  vessels  is  probably  concerned  in  the  sys- 
tolic lowering  of  the  heart's  position. 

•  A»  the  "ScRticr'g  water-wheel, "  or  recoil  theory,  ascribed  to  Gutbrod,  and 
■doiited  with  crrttun  niotlificatiotiii  )iy  Skoda,  \\a»  had  many  partizuia,  I  think  it  right 
to  oiiaorvF  t)ut  the  combined  objix-tiong  of  Valentin,  Mossersdimid,  Kiwiich,  and 
Ann  loojn  to  me  to  refute  it  virtorioiialy. 

f  VBriotu  obtien'erB  might  be  referred  to  in  inpnort  of  tiiis  clianKO  of  forrn  of  the 
vantricloa;  tlio  observation*  of  Mitchell  (loc.  cit.)  in  Iiih  cose  of  ectopia  cordin  are 
however  enough  for  our  purpose. 
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Tlic  aormal  impulse,  then,  seems  to  be  a  resultant  of  bulging 
of  the  ventricles,  and  of  locomotion  of  the  heart  in  two  difl'erent 
dinx:lions,  downwards  and  sidewards.*  And  the  general  laws  of 
morbid  action  justify  us  in  looking  for  varying  degrees  and  com- 
binations of  these  three  elements  of  the  impulse  in  disease. 


B. — IN   DISEASE. 

54.  L  Impulae. — (a)  la  non-cardiac  disease. — In  adynamic 
A\mMui^^  sad  in  various  non-febrile  blood  diseases,  attended  with 
depression  of  vital  force,  tlie  heart's  impulse  habitually  loses  in 
strvngih. 

Certain  affections  of  the  brain  and  spinal  cord  weaken  the  force 
of  the  heart's  impulse ;  as  do  also  various  medicinal  substances, — 
aconite,  veratrum  virido,  tobacco,  hydrocyanic  acid. 

Consolidation  of  the  adjacent  edges  of  the  lungs,  or  abundant 
Bolid  induration-matter  in  the  contiguous  pleura,  solid  substances 
in  the  mediastinum,  and  upward  enlargement  of  the  liver  or 
spleen,  lead  to  exaggeration  of  the  heart's  impulse  ;  solid  mate- 
rial being  better  fitted  for  conducting  the  heart's  motion  than 
spongy  lung.  Diminished  size  of  the  lungs,  especially  of  the  left, 
and  pleuritic  adhesions  so  placed  as  to  withdraw  the  edges  of  the 
lungs  from  in  front  of  the  heart,  or  to  cause  by  pressure  atrophy 
of  tlie  enclosed  pulmonary  parenchyma,  intensify  the  palpable 
tbock  for  obvious  reasons.  The  falling  in  of  the  chest-wall,  which 
csuracs  on  these  conditions  of  the  lungs  and  pleura,  actii  in  the 
same  manner.  In  all  tbese  cases,  it  will  be  observed,  the  exag- 
geration in  force,  and  the  extension  of  area  are  surfuce-appear- 
atteetf  and  do  not  indicate  any  real  increase  of  either  on  the  part 
of  the  heart  itself;  many  a  supposed  hypertrophy  of  the  heart  is 
nothing  more  than  a  simulation  of  the  disease  by  some  one  of  the 
physical  conditions  now  referred  to.  On  the  other  hand,  emphy- 
sema and  hypertrophy  of  the  lungs,  especially  of  the  left,  by 
brioging  au  unnatural  amount  of  pulmonary  tissue  between  the 
boart  and  the  parietes,  weaken  the  palpable  impulse,  and  may 
oomplctcly  mask  the  direct  parietal  shock  of  well-grown  cardiac 
enlargement. 

Again,  the  quantity  and  quality  of  circulating  blood  affect  the 
heart's  shock :  at  least  the  excited  and  sharply  forcible  impulse, 

*  TIm  weight  nf  trUmoa  Mftma  to  ihow  tlut  the  all«gad  fonrunl  moToinent 
ia  qritcil*  U  outhiog  nwN  than  uit«rior  loiiuc-ptaHim  from  iiwelUu^  vt  Uia 
VMtrkUa 
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occurring  during  reaction  after  hsBraorrhage,  appears  in  some  part 
(pertiaps  frequency  anJ  force  of  propulsion  in  lieu  of  quantity 
propelled)  due  to  the  diminution  of  the  blood  at  command.  In 
tho  spanasmia  of  chlorosis,  the  impulse,  though  sharp  rather  than 
strong,  is  yet  stronger  than  iu  health.  The  condition  of  the 
heart's  substance  does  not  explain  this. 

55.  (i)  In  cardiac  disease. — The  diseased  states  of  tlie  heart 
which  produce  real  increase  in  the  force  and  area  of  impulse 
are, — morbid  functional  excitement  (all  the  varieties  of  purely 
dynamic  palpitation,  angina  pectoris,  the  paroxysm  of  "  cardiac 
asthma,"  &c.),  inflammation  (cardiac  and  peri-  or  endo-cardial), 
and  enlargement,  especially  if  combined  with  adhesions  of  the 
pericardium.  The  influence  of  inflammation  is  merely  functional 
and  dynamic ;  increased  impulse  only  exists  at  the  outset  of  peri- 
carditis, before  etl'usion  has  occurred  to  any  extent.  The  influence 
of  enlargement,  on  the  other  hand,  is  organic  and  statical :  pure 
hypertrophy  increases  to  its  maximum  the  force  of  uupulse; 
hypertrophy  with  dilatation,  the  force  and  area  combined ;  dila- 
tation weakens  force,  extends  area. 

Tlic  impulse  may  be  increased  to  such  a  degree  as  to  shake 
forcibly  the  head  placed  on  the  stethoscope,  nay,  even  to  shake  the 
entire  body  of  the  patient,  and  the  bed  ou  which  he  lies;  and  it 
may  stretch  diagonally  from  the  eighth  left  rib  to  the  first  right 
interspace  near  the  sternum,  and  transversely,  in  tho  third  and 
fourth  interspaces,  from  two  inches  to  the  right  of  that  bone  to  as 
many  outside  the  left  nipple :  and  in  such  cases  the  impulse  is 
very  distinctly  perceptible  even  in  the  left  back.  Between  this, 
the  maximum  amount  almost  ever  witnessed,  and  the  natural 
state,  all  possible  gradations  are  observable.  Increased  force,  when 
extreme,  is  always  combined  with  other  modifications  of  impulse. 

Increased  impulse  may  be  especially  perceptible  either  beliiud 
the  lower  part  of  the  sternum  from  the  fourth  to  the  seventh  left 
cartilage,  and  at  tho  epigastrium, — or  below  and  about  the  left 
nipple,  and  between  this  and  the  left  cost^d  cartilages ;  in  the  for- 
mer case  the  right  ventricle  is  commonly  most  affected,  in  tho 
latter  the  left.  But  exceptions  to  this  rule  occasionally  occur ; 
extreme  relative  hypertrophy  of  the  right  ventricle  will,  in  addi- 
tion to  the  impulse  on  its  own  proper  side,  produce  so  much  to 
tho  left  of  the  sternum,  as  to  simulate  that  of  enlargement  of  the 
left  half  of  the  organ.* 
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If  increased  impulse  be  mainly  traceable  in  a  horizontal  direc- 
tion, the  right  ventricle  is  by  some  observers  held  to  be  the  source 
of  tlie  iucrease,  because  enlargement  on  that  side  has  a  tendency 
to  render  the  position  of  the  heart  more  completely  horizontal ; 
wbereaa  if  mainly  traceable  in  a  vertical,  or  a  vertico-diagonal 
direction,  the  left  ventricle  is  at  fault,  inasmuch  as  its  hypertropliy 
^elongates  the  orgau  in  those  directions,  I  have  occasionally  found 
the  former,  frequently  the  latter,  of  these  propositions  correct ; 
but  neither  is  worthy  of  implicit  clinical  trust  Dilated  hypertrophy 
of  the  left  ventricle,  when  extensive,  most  certainly  widens  the 
impulse  horizontally. 

66.  On  the  other  hand,  the  force  of  impulse  is  lessened  by 
effusions  in  the  pericardium, — more  readily  in  cases  of  passive 
than  inflammatory  accumulation,  because  in  the  former  no  ex- 
citement of  the  heart  exists.  Dilatation  weakens  the  shock ; 
fatty  infiltration  with  softening  has  the  same  eflect,  although, 
oa  adoonnt  of  coexistent  enlargement,  the  positive  amount  of 
impulse  be  above  the  average  of  health  ;  abundant  deposition 
of  fat  under  the  cardiac  pericardium  generally  enfeebles  tho 
impulse. 

67.  The  character  of  the  impulse  varies  as  much  as  its  force. 
The  apex-beat  may  retain  the  natural  impulsive  and  gliding  cha- 
racter, and  be  merely  increased  in  power.  Or  it  may  acquire  a 
quick,  abrupt  sharpness ;  or  convey  the  sensation  of  slow  heaving, 
or  pushing  fonvards  against  an  obstacle :  in  hypertrophy  of  the 
left  ventricle,  the  latter  character  is  habitual ;  in  dilatation,  tho 
former.  Where  weakene«i,  the  loss  of  power  may  be  simple;  or 
tho  shock  be  also  abrupt  and  jerking,  or  marked  by  fluttering  un- 
steadiness, as  in  various  species  of  softening.  Tho  general  impulse 
on  either  side  of  tho  heart  may  vary  similarly. 

58.  Rkythnu  (o)  In  rhythm,  the  heart's  natural  impulse,  we 
have  seen,  is  sj-nchronous  with  the  systole  of  the  ventricles,  and 
noglei  Now  tho  impulse  lags  slightly  behind  the  systolic  sound 
of  the  heart,  where  fluid  is  accumulated  in  tlie  pericardium,  and 
Hon  poailion  of  the  apex  is  not  elevated ;  before  the  impulse  reaches 
tllC  chest-wall,  a  strntum  of  fluid  mu«t  Ik;  pushed  aside.  Besides 
io  certain  states  of  disease,  the  shock  becomes  double,  the  added 
impulse  being  systolic  or  diastolic.  Double  stjMolic  imi)ulse  is  an 
oocuiooal,  though  rare,  attendant  on  eccentric  hypertrojiliy,  a  nut 
nncNjramon  one  (it  may  be  even  treble,  whence  a  jteculiar  jogging, 
shaking  character)  where,  m  atldition  to  the  hy])ertrophy,  the  peri- 
cardial surfaces  are  agglutinated,  or  covered  with  recent  exudation 
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matter,* — more  especially  if  the  prtecordial  pleural  Borfaces  be 
also  atlhorent.  Laennec  noticed  that  in  cases  of  great  lij-pertrophy 
it  seems  "  as  though  the  heart  swcUeil,  and  applied  itself  to  the 
parietes  at  first  by  a  single  point,  then  by  its  whole  surface,  and 
Hnally  sank  bivck  in  a  sudden  manner."  The  sudden  "sinking 
back  "  of  the  heart,  Hope  was  the  first  to  state,  sometimes  termi- 
nates in  a  jog  or  shock  (back-stroke)  obviously  diastolic  in  time. 
He  believed  this  "  diastolic  impulse  "  was  strongest  in  dilated, 
though  sometimes  very  considerable  in  simple,  hypertrophy, — and 
imperceptible  in  suuple  dilatation  :  this  accords  with  my  ex- 
perience also.  The  explanation  of  the  phenomenon  given  by 
Hope,  seems,  however,  scarcely  admissible.  "  It  is  occasioned  by 
the  diastole  of  the  ventricles,  during  which  action  the  heart  sinks 
back  from  the  walls  of  the  chest,  and  this  sinking  back  terminates 
in  a  jog  or  shock,  occasioned  by  the  refilling  of  the  ventricles,  and 
constituting  the  diastolic  impulse  in  question."  But  the  mere 
expansion  of  dilated  hypertrophous  ventricles  is  doubtless  in  itself 
capable  of  conveying  a  forcible  impulse  to  the  surface;  the  intense 
power  of  even  the  natural  diastolic  expansion  has  always  been 
insisted  upon  by  vivisectors.  On  the  other  hand,  there  are 
many  cases  in  which  the  diastolic  sensation  is  rather  one  of  inward 
auccussion  than  parietal  impulsion ;  it  then  depends,  quite  as  pro- 
bably, on  falling  back  of  the  weighty  heart  against  the  spine, — 
a  view  strengthened  by  the  fact  that  "  diastolic  impulse"  is  pecu- 
liarly obvious  in  cases  where  solid  accumulations,  aneurismal  or 
other,  lie  behind  an  enlarged  heartf  A  double  diastolic  impulse 
has  been  described  ;  this  I  have  not  observed, — it  appears  not  im- 
probable that  impulses,  so  spoken  of  on  the  ground  of  their  being 
unattendeil  with  arteritU  pulse,  were  in  realitj'  systolic,  but  too 
weak  to  reach  the  radial  arteries. 

{b)  In  the  normal  state,  any  successive  number  of  impulses  are 
equidistant,  and  of  precisely  identical,  or  very  nearly  identical, 
force  ;  in  diseased  conditions  of  the  organ  this  uniformity  may  dis- 
appear. There  may  be  several  strong  shocks  succeeded  by  others 
as  feeble ;  and  the  number  of  each  kind  may  be  uniformly,  or  very 
nearly  so,  the  same, — or  their  number  may  vary  greatly, — in  point 
of  time  all  forms  of  irregularity  are  observable :  force  is  rarely 
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tints  sffectod  without  time  being  implicated  also.  Simple  hyper- 
trophy of  one  or  both  ventricles  does  not  pro«luce  this  perversion 
of  riiythm  and  force,  unless  some  condition  seriously  aflfecting  the 
pulmoniiry  circulation  occurs, — especially  congestions,  and  inflam- 
mations of  the  lung.  But  both  force  and  time  are  aflected  to  a 
high  degree,  when  dilated  or  simple  hypertrophy  of  the  left  ventricle 
( coexists  with  mitral  insufiiciency ;  force  more  than  time,  where  the 
I  tame  state  of  the  ventricle  attends  aortic  insufficiency.  JIarked 
dilatation,  fatty  infiltration,  fatty  metamorphosis,  and  mere  flabby 
aofltneaa  of  the  heart,  produce  great  irregularities  of  rhythm  and 
force  of  inipulse, — but  in  these  cases  no  single  impulse  is,  abso- 
lutely speiiking,  powerful,  unless  tbe  walls  of  the  ventricles  Iw 
thickened  alsa  Pericarditis,  both  before  and  after  the  occurrence 
of  liquid  effusion,  is  occasionally  attended  witb  similar  irregu- 
larity ;  so,  too,  are  various  malformations  of  the  heart,  e8i)ecially 
during  paroxysms  of  dyspncea ;  here  perversion  of  the  relative 
-capacities  uf  the  two  sides  of  the  organ  probably  acts  as  the  imme- 
diate cause  of  the  irregularity. 

59.  Auricular  Impulse. — The  impulses,  whether  natural  or  mor- 
bid, hitherto  spoken  of,  are  caused  by  ventricular  action  :  does  the 
contraction  of  the  auricles  produce  visible  or  palpable  impulse? 
Cert&ioly  not,  in  the  state  of  health :  their  systole  is  feeble,  and 
tends  to  withdraw  tliem  from  the  surface ;  their  diastole  yet 
feebler,  passive  and  gratlual  in  character.  Where,  however,  the 
icles  are  hypertrophous  and  dilated,  it  is  conceivable  that  their 
■yBtole,  perhaps  even  their  diastole,  may  become  perceptibly  im- 
pulsive. Auricular  impulse,  if  systolic,  should  very  slightly  pre- 
oede  the  shock  of  the  heart's  apex  ;  if  diastolic,  it  might  coincide, 
in  consequence  of  disturbed  rhythm,  with  any  moment  of  the  ven- 
tricular systole,  though,  in  all  probability,  it  actually  would  coin- 
cide with  the  commencement  of  that  act. 

In  a  case  where  percussion-dulnesa  at  the  second  lefl  interspace 
indicated  an  enlarged  left  auricle,  impulse,  preceding  the  ventri- 
cular systole,  existed  in  the  third  left  interspace  close  to  the 
atemnui ;  this  was  very  prolmbly  nuriculo-systolic.  The  left  veu- 
Irido  was  bypvrlropbous,  and  tbe  mitral  valve  insufficient*  It  is 
probable,  too,  as  suggested  by  P.  Bhikiston,t  that  the  impulse 
of  the  ventricles  may  lie  communicated,  in  some  cjjscs  of  dilatation 
of  (he  apiieudix  of  the  left  auricle,  to  the  second  left  interspace : 


•  Frwtr-ricV  Smith,  U.  C.  D.,  M»lc»,  vol.  T.,  p.  2M,  Oct.  18S0. 
t  DiwauK^a  uf  Ui«  CUcst,  p.  VU. 
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each  pseudo-auricular  impulse  would  synchronise  with  the  ventri- 
cular systole. 

60.  II.  Form. — The  precordial  intercostal  spaces  are,  in  the 
natural  state,  of  the  same  form  and  dimensions  as  the  correspond- 
ing set  on  the  other  side  of  the  chest.  They  become  widened  by 
hyjMjrtrophy, — widened,  and  even  bidged  outwards,  by  pericardial 
eflusion,  especially  in  the  young;  narrowed  by  chronic  pleurisy 
and  pericarditis,  particularly  if  cardiac  hypertrophy,  sequential  to 
the  latter,  have  failed  to  occur. 

61.  III.  Movement. — The  state  of  movement  in  these  spaces  ia 
better  appreciated  by  the  eye  [47,  (f]  than  by  the  han(L 

02.  IV.  Vocal  Fretnidis. — Where  the  heart  ia  uncovered  by 
lung,  vocal  fremitus  is  more  or  less  completely  annulled ;  the 
edges  of  the  lungs  at  the  cardiac  region  may  hence  be  distin- 
guished by  means  of  this  sign  vrith  a  good  deal  of  precision, — that 
of  the  right  organ  more  satisfactorily  than  the  left  aa  a  general 
rule. 

Morbid  alteration  in  the  area  of  deficient  vocal  vibration  over 
the  heart-region  is  a  sign  scarcely  appealed  to  in  the  diagnosis  of 
cardiac  affections.  Perhaps  it  deserves  to  be  more  frequently 
employed.  It  cannot  be  questioned,  for  instance,  that  enlarge- 
ments of  the  organ,  especially  of  its  right  division,  and  accumula- 
tions of  fluid  in  the  pericardium  will  annul  the  fremitus  to  an 
unnatural  extent  to  the  right  of  the  sternum.  But  the  other 
signs  of  iJiese  states  are  numerous  and  jmsitive;  and,  as  far  as  I 
know,  the  only  conditions  under  which  this  defect  of  fremitus  might 
prove  clinically  valuable,  would  be  where  dull  percussion-sound  of 
undetermined  nature  existed  at  the  right  border  of  the  heart  For, 
if  this  toneless  jiercussion  depended  on  induration  of  the  lung,  the 
vocal  fremitus  would  be  increased  instead  of  being  annulled  or 
weakened. 

63.  Adrenfitima  phenomena. — Application  of  the  hand  detects, 
under  special  circumstances,  two  kinds  of  phenomena  which 
are  purely  adventitious — valvular  thrill  and  pericardial  friction- 
fremitus. 

(a)  Valcidar  thrill,  or  "  purring  tremor,"  resembles,  in  many 
cai?es,  the  vibration  of  the  surface  of  a  purring  cat, — in  others  is 
more  like  the  vocal  fremitus  felt  over  the  larynx  of  persons  with 
powerful  liass  voices.  Varying  in  force  in  different  cases  and  in 
different  conditions  of  disease,  it  may  change  from  moment  to 
moment  in  the  same  [)er8on,  according  to  the  energy  of  the  circu- 
lation,— mental  or  bodily  excitement  rendering  it  powerful,  when, 
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in  the  stnte  of  repose,  it  had  been  almost  imperceptible.  Habitnally 
synchronous,  and  agreeing  in  rhythm,  with  the  ventricular  sysfot/.', 
it  is  felt  mainly  below  and  within  tlie  nipple,  about  the  fourth 
intersjmce  over  an  area  of  from  one  to  three  inches;  or  at  mid- 
sternum  on  the  level  of  the  third  rib,  in  the  third  left,  and  the 
second  right  interspaces  close  to  that  bone :  if  pcrw'ptible  higher 
than  these  limits,  and  esiMJcially  ifeoabove  the  clavicle,  this  species 
of  thrill  ccjiaes  to  be  of  purely  cardiac  origin.  Habitually  caused 
by  forcible  and  rapid  propulsion,  in  a  rippling  current,  of  blood — 
more  particularly  of  blood  altered  in  certain  of  its  properties — 
through  orifices  narrowed  and  roughened  by  disease,  it  may  in 
rare  cases  occur  independently  of  textural  change  in  the  valves. 
When  connected  with  valvular  disease,  it  ceases,  for  obvious  rea- 
sons, to  be  produced,  unless  a  certain  ijuantity  of  blood  is  propelled 
with  a  certain  force  through  the  diseased  orifice ;  and  hence,  after 
existing  to  a  high  degree,  it  may  disappear,  because  the  narrowing 
which  originally  led  to  it  has  increased  to  an  extreme  amount, 
while  the  heart's  force  has,  from  some  independent  cause,  more  or 
loss  failed  ;  a  similar  alteration,  it  is  well  known,  occurs  previously 
to  death  in  certain  organic  murmurs  of  the  heart. 

The  two  common  coml)inatiiius  of  disease,  in  which  cardiac  val- 
vular thrill  is  observed  to  the  maxinmm  degree,  are  insuflBciency 
of  the  mitral  valve  with  dilated  hypertrophy  of  the  left  ventricle, 
— and  constriction  of  the  aortic  orifice,  coupled  with  liypertroi>hy 
of  the  same  kind  and  scat :  in  the  former  case,  the  seat  of  the 
phenomenon  is  below  and  within  tlie  nipple  ;  in  the  latter,  at  the 
aortic  base.  Now,  the  physical  conditions  of  the  phenomenon 
seem  pretty  fairly  !)alanccd  in  point  of  completeness  in  these  two 
combinations ;  yet  certainly  cardiac  thrill  is  more  frequently  met 
witiissa  dopendanceon  mitral  regurgitant  than  aortic  constrictive 
dieeue.  Hope  sui>p06ed  that  this  arose  from  aortic  thrill  being 
masked  by  the  interjiosed  sternum  :  but,  although  it  is  true,  tlirill, 
tlins  localised,  may  be  sometimes  rendereil  more  distinct  by  causing 
Um  patient  to  lie  on  the  left  side,  and  so  carrying  tlio  aortic  orifice 
SonMwhat  from  its  post-sternal  positiim,  I  cannot  help  thinking 
Um  essential  cause  is  a  simpler  one,  namely,  the  less  clinical  fre- 
quency of  well-dcfiijod  aortic  constrictive,  than  of  mitral  regur- 
gitant discjise.  Be  it  reinembered  clinical  disease  is  referred  to,  nut 
I  anatomicitl  change* 


•  T.  K.  (1>iinil»T»'  Hiiiilyin*  of  Sfl"  e*u>*  uf  v»lviili»r  «(rwlioti,  occtim'ng  In  21(!1 
\n^tn  K>ion»  till  ill. rill-  \  ilve*  to  liavr  li«rii  hHivImI  (ilutie  or  in  HMjriatino  Willi 
w*  nly  'iiH  ■  Itiit  olivinii^ly  this  rrmilt  ami  tb«  •fllrinaUun 
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Basic  systolic  thrill  is  also  felt  in  tbat  rare  affection,  stenosis 
of  the  pulmonary  orifice.  In  an  instance  of  this  kind,  which 
recently  fell  under  my  notice  (in  a  boy  uguil  six)  the  thrill  was 
sufBciently  strong  to  convey  a  sense  of  titillation  as  far  as  the 
palmar  end  of  the  fingers. 

Cardiac  valvular  thrill  synchronous  with  the  tentriculur  dicutoU 
is,  as  far  as  my  observation  goes,  a  phenomenon  of  rare  occur- 
rence. If  this  be  true,  aortic  reflux,  aa  well  as  tricuspid  and 
mitral  obstruction,  seldom  lead  to  its  production.  The  force  of 
the  current  is  commonly  too  feeble  for  its  generation.  I  liave, 
however,  met  with  a  perfectly  well-defined  basic  diastolic  thrill  in 
cases,  where  there  was  no  anajmia,  where  all  physical  signs  of 
aortic  insufficiency  were  highly  marked,  and  where,  as  it  were, 
to  complete  the  surety  of  the  diagnosis,  the  patient's  eventual 
death  was  of  the  instjintaneous  kind  peculiar  among  valvular 
diseases  to  the  defect  in  question.  A  loose  vibratile  portion  of  valve 
or  vegetation,  floating  in  the  current,  would  doubtless  greatly 
facilitate  Uie  production  of  thrill.  This  diastolic  thrill  may  (the 
reverse  of  the  attendant  audible  murmur)  be  better  conducted 
upwards  above  the  heart's  base  tluui  downwards  to  the  ensiform 
cartilage. 

If  mitral  constriction  be  associated  with  very  consideraljle 
hyijertrophy  of  the  left  auricle,  and  if  the  surface  of  tlie  valve  be  at 
all  rough,  diastolic  (or,  more  accurately,  presystolic")  thrill  will, 
or  may  possibly,  be  felt. 

I  have  never  found  acute  endocarditis,  where  there  was  full 
certainty  of  the  absence  of  old-standing  valvular  disease,  attended 
with  thrill.  But  I  have  occasionally  known  a  faint  systolic 
aortic  thrill,  never  a  mitral  one,  accompany  palpitation  in  spa- 
ntemic  women,  and  in  persons  who  had  suddenly  lost  a  large 
quantify  of  bloml.  It  lins  never  been  shown  that  nervous  excite- 
ment of  the  heart,  jture  and  uncomplicated,  will  produce  thrill  in 
people  whoso  blood  is  healthy. 

[b)  J'cricart/iaf  tactile  friclion-frcmitii.t,  like  the  analogous 
phenomenon  of  pleural  fremitus,  is  considerably  rarer,  and,  when 
occurring,  of  shorter  duration,  than  audible  friction-sound.  It  has 
much  more  of  a  rubbing  character  than  valvular  thrill,  with  which 
it  may  corxist,  and  is  more  moveable  tlian  this,  migrating  from  one 
part  to  another  of  the  cardiac  region  within  the  course  of  a  few 
hours,  altliough  the  patient  has  retained,  and  is  examined  in,  the 
«amo  |)08turo. 

In  doubtful  cases  pericanlial  may  be  distinguished  from  ordi- 
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nary  pleural  fremitus  by  causing  the  patient  to  suspend  his  breath, 
fat  its  rhythm  is  of  course  cardiac  :*  an  excess  of  fremitus  com- 

Dnly  attends  the  ventricular  systole.  Cardiac  action  may  be 
.  capable  of  producing  pleural  tactile  fremitus,  as  it  in- 
dubitably does  audible  pleural  friction-sound;  nevertheless,  I  do  not 
remember  ever  to  have  observed  the  fact :  the  diagnosis  would  bo 
very  difficult. 

A  remarkable  case  has  been  recorded  by  T.  Swett,t  where  a 
distinct  "  thrill  "  over  the  heart  was  caused  by  friction  against  an 
enlarged  and  "  tuberculated  "  left  lobe  of  the  liver ;  tlie  heart,  as 
likewise  the  pericardium,  proved  "  perfectly  normal  in  all  its  parts." 
OBrdtac    action  may  then  produce  tjictile   fremitus  beyond  the 

ricardium,  and  even  through  the  diaphragm. 
c)  Diagnosis  of  ralcular  thrill  and  pericardial  fremituji. — But, 
aside  these  exceptional  modes  of  mechanism,  and  admitting 
tlatr  a  given  vibration,  felt  over  the  heart,  is  really  produced 
either  within  the  organ,  or  on  ita  pericardial  surface,  is  it  {wssible 
to  locahsc  the  phenomenon  with  confidence  in  one  or  other  of  these 
flites?  In  the  majority  of  cases  the  diagnosis  may  be  securely 
made  by  the  intrinsic  quality  of  the  sensation  itself, — in  the  one 
state  a  series  of  rubs,  in  the  other  a  single,  more  or  less  prolonged, 
thrilL  This  mode  of  determination  may,  however,  fail ;  numerous 
MMciated  characters,  very  much  like  those  available  in  the  dis- 
tiootion  of  peri-  and  endocardial  murmurs,  will  then  afford  help 
through  the  difficulty.  Thus  valvular  thrill  will  be  distinguished 
from  pericardial  fremitus  by  its  apparent  depth  from  the  surface, 
iu  steadiness  of  force,  its  uniformity  of  position,  its  maximum 
force  in  the  same  site  as  that  of  valvular  murmurs,  its  non- 
increaso  by  bending  the  trunk  forwards,  its  precise  8)nchronisra 
with  the  heart's  systole,  in  rarer  instances  with  its  pnesystole 
and  diastole,  and  lastly  by  tJie  coexistence  of  valvular  murmur. 
Cbamcters  more  or  less  accurately  the  reverse  attend  peri- 
cardial fremitus. 


Section  IIL — Mknsuration. 

64.  Mensuration    of  thfe   surface   corresponding  to  the  heart, 
mofirms   inferences,  otherwise  dc<luced,   as  to  the  existence  of 
tain  aftectinns  of  the  organ ;  and  sometimes  becomes  a  useful 
lilinry  in  diagnosis. 

•  Snrh  difflnilty  mint,  tinwrrer,  b*  rmre  :  plruritic  hcmitni  Tiroilace* Uie  WDMtiun 
■  I  ml  that  of  qairk  wjd  alirapt,  rut*. 
,  July,  1«40,  p.  9. 
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65.  Thus,  in  tiealth,  the  nipples  are  eqnidistnnt  from  tbemidille 
line  ;  in  enlurgcmont  of  the  heart  and  in  pericardial  effusion,  the 
distance  hetwcen  the  left  nipple  ami  that  line  undergoes  increase, 
— to  a  very  notalde  nruount  in  some  old-standing  cases  of  dilated 
hypertrophy.  The  left  nipple,  too,  is  carried  somewhat  downwards 
by  the  same  afTectinns.  Again,  the  space  comprised  between  the 
upper  border  of  the  third,  and  lower  border  of  the  sixth  ribs,  an 
ioch  outside  the  sternum,  is  the  same  on  both  sides  in  healthy 
persons  free  from  cur\'ature  of  the  spine  :  the  diseases  just  named 
increase  the  measurement  on  the  left  aide.  The  influence  of  (he 
two  affections  is  the  same  on  these  measures  ;  it  dillV-rs  in  regard 
of  the  following  one.  Tlie  vertical  distance  between  the  left 
clavicle  and  the  heart's  apex-beat  is  in  health  the  same  as  be- 
tween the  right  clavicle,  and  the  point  on  the  right  side,  lying  on 
the  same  horizontal  level  as,  and  corresponding  to,  that  beat ; 
now,  in  pericardial  effusion,  the  distance  on  the  left  side  Talis 
considerably  below,  in  enlargement  of  the  heairt  rises  considerably 
above,  tliat  on  Hie  right  side.  This  admeasiu-ement  is  really 
useful  in  some  cases  of  difficulty, — as,  for  instance,  where  an 
enlarged  and  dilated  feeble  heart  beats  with  a  qnasi-undulatory 
impulse. 

66.  In  forced  inspiration,  the  expansion  on  the  level  of  the 
sixth  cartilage  is  in  health  slightly  less  on  the  left  side  than  the 
right,  a  dc'fii^icncy  refeirible  to  the  influence  of  the  heart.  In  peri- 
cardial effusion  this  deficiency,  instead  of,  aa  might  on  first  thought 
be  supposed,  increasing,  actually  disai)pears  ;  tlic  i)ressure  of  the 
fluid  on  tlie  diaphragm  throws  an  extra  amount  of  work  on  the 
ribs,  which  move  comparatively  more  than  in  health.  When  the 
fluid  accumulates  to  a  great  amount,  however,  say  twenty  ounces, 
the  prrecordial  ribs,  also,  move  less  than  in  liealth.  I  do  not 
know  how  this  matter  stands  previous  to  the  occurrence  of  effusion 
in  pericarditis;  nor  have  I  sufficiently  examined  the  point,  to  say 
positively  huw  the  costal  motion  varies  in  the  different  varieties  of 
enlargement  of  the  heart,  accompanied  or  not  with  valvular 
disease. 
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A, — IN   HEALTn. 


67.  Numerous  difficulties  stand  in  the  way  of  accurate  discrimi- 
nation of  the  heart's  outline  by  i>ercussion.  Above  the  organ  lie 
blood-Vf^sels  of  large  calibre  with  their  contents,  forming  a  quasi- 
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solid  mass ;  and,  besides  this,  the  %'ariable  amount  of  fat  and 
areolar  tissue  occupying  the  mediastinum  may  prove  a  source  of 
rioiia  cUiiicjil  difficulty.  Again,  the  liver,  furuishing  a  percus- 
Bn-note  hut  slightly  diifering  in  amount,  resonance,  and  pitch 
of  tone  from  its  own,  coasts  the  right  inferior  border  of  the  organ. 
Furthermore  in  front  of  the  heart  are  placed  the  sternum,  costal 
cartilages  and  ribs,  possessed  of  a  special  resonance.  Add  to  all 
this,  that  the  organ  is  in  a  state  of  perpetual  restlessness,  and 
constantly  changing  its  precise  axis,  bulk,  form,  and  mode  of 
relationsliip  to  the  surface,  while  the  quantity  of  lung  in  front  of 
it  on  either  side  is  likewise  undergoing  the  changes  dependent 
on  respiration.  Yet,  in  despite  of  all  these  obstacles,  it  is  possible 
by  care  to  establish,  with  sufficient  accuracy  for  all  practical  pur- 
poees,  the  position  and  bulk  of  the  organ ; — nay,  to  measure 
approximatively  its  thickness. 

08.  The  heart  cannot  be  percussed  with  success,  unless  the 
person  examined  be  in  the  recumbent  posture ;  and,  except  for  the 
special  purj^ose  of  ascertaining  to  what  extent  the  organ  (or  the 
^iource  of  prtecordial  duluess,  whatever  it  be)  is  moveable,  not  tlio 
slightest  change  of  position,  even  of  the  limbs,  ought  to  be  per- 
mitted during  the  examination.  The  force  used  in  strikbg  will 
vary  from  the  gentlest  touch  with  the  flat  surface  of  the  pulp  of 
the  middle  finger,  to  a  sharp  tap  with  the  ends  of  one  or  more 
fingers ;  it  is  a  mistake  to  suppose  that  violent  blows  serve  any 
useful  purpose.  The  nature  of  the  material,  on  which  the  patient 
[•lines,  exercises  much  less  sensible  influence  on  the  result,  than 
»hcre  the  lungs  are  the  subjects  of  examination. 
69.  Percussion  of  the  chest,  where  the  heart  lies  immediately 
aeath  the  surface,  gives  a  short,  slightly-toned,  high-pitched 
iind  ;  the  parietal  resistimce  is  highly  marked.  These  characters 
ino<lified  very  perceptibly,  except  in  the  intercostal  spaces,  by 
lie  special  resonance  of  the  sternum,  ribs,  and  cartilages.  The 
l>und  emitted  by  these  textures  is  notably  more  prolonged,  of 
greater  resonance  than,  and  of  dificrent  pitch  from,  the  cardiac ; 
id  when  the  heart  hai)pen8  to  reach  only  just  to  the  right  edge  of 
ke  Bternum  (so  that  the  proper  tonelessness  of  wet  muscular 
eubstaitcc  and  intra-cardiuo  blood  cannot  affect  tlie  percussion- 
results  to  the  right  of  that  bone  in  the  right  half  of  the  chest),  it 
may  prove  next  to,  if  not  absolutely,  imjiossible  to  define  with 
confiilence  the  outline  of  the  right  ventricle.  There  is  reason  to 
U'licvc  tlial  the  texture  of  the  sternum  is  in  some  jktsous  pecu- 
liarly  resonant ;    besides  certain   interfering  acoustic  conditions 
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(one  of  the  most  indubitable  of  which,  Itorizontal  conduction^  will 
by-and-bybe  dwelt  upon),  tend  to  modify  the  general  result. 

70.  Where  the  organ  is  investeil  in  front  by  lung,  the  resonance 
partakes  of  course,  more  or  less,  of  pulmonary  quality,  according 
to  the  thickness  of  the  intervening  stratum  of  pulmonary  tissue. 
Wo  may  tlien  clinically  speak  of  the  heart's  auperjicial  and  deep- 
seated  dulness. 

(ffl)  By  reference  to  the  diagram  (page  3),  it  will  be  seen  that 
the  limits  of  the  heart's  superjicial  dulness  must  be  as  follows : — 
On  the  right  a  vertical  line,  extending  at  mid-sternum  from  the 
level  of  the  fourth  rib  to  that  of  the  sixth  ;  on  the  left  an  oblique 
line  passing  outwanls  and  downwards  at  a  more  or  less  acute  angle 
from  the  latter,  opposite  the  fourth  cartilage,  and  curving  inwards 
again,  somewhat  within  the  site  of  tlie  nipple,  to  the  sixth  rib, 
Vieside  the  heart's  apes ;  inferiorly,  a  line  gently  sloping  to  the  left, 
from  the  central  point  of  the  lower  edge  of  the  sternum,  along  the 
sixth  c.irtilagc.  Tliis  is  the  extent  of  iieart  uncovered  by  lung  in 
calm  rcsjiinit ion  ;  and  the  form  of  the  jiart  is  obviously,  though 
only  rudely,  triangidar.:  the  lengths  of  its  sides  have  already 
been  stated  [12].  The  area  of  the  triangle  is  to  be  made  out  only 
by  the  gentlest  taps  with  the  puip  of  a  finger,  either  on  tlie  surface 
directly,  or  on  a  finger  of  the  other  hand,  used  as  a  pleximeter. 
The  right  border  is  with  difficulty  established,  on  account  of  the 
sternal  resonance. 

The  outlines  of  this  islet  of  superficial  dulness  vary  with  the 
conditions  of  the  act  of  respiration.  Forced  inspiration  diminishes 
the  extent  of  its  area;  expiration  increases'  that  extent,  especially 
in  an  upward  direction  and  to  the  right;  and  by  the  kind  of  per- 
cussion described  above,  these  changes  in  dimensions  can  without 
much  difficulty  be  ascertained.  They  are,  however,  more  fre- 
iiueiitiy  serviceable  as  testa  of  the  freedom  of  play  of  the  edges  of 
the  lungs,  than  of  the  condition  of  tlie  heart. 

The  triangular  shajMj  of  the  dull-sounding  space,  it  mast  be . 
mentioned,  not  only  undergoes  change  with  the  different  periods 
uf  respiration,  but  is  sometimes  inclined  to  squareness  in  outline, 
and  sometimes  shapeless. 

{b)  Beyond  tlje  limits  of  superficial  dulness,  the  outline  of  the 
heart  may  be  ascertained  by  the  deep-seated  dulness  elicited  by 
firm  percussion.  The  deep-seated  dulness  extends  normally  in  a 
vertical  dirc<'tion,  from  the  third  to  the  edge  of  the  sixth  cartilage, 
Rnd  transversely  from  the  left  nipple  to  a  little  beyond  the  right 
edge  of  the  sternnm  opposite  the  fourth  cartilage ;  tlie  longest 
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ircmcnt  is  the  diagonul  one,  from  the  npper  part  of  the  third 
right  cartilag^e  (the  riglit  auricle)  to  the  point  of  the  apex-beat. 
In  asoertainin;;  these  limits  there  are  two  main  sources  of  per- 
plexitj-.  The  first  consists  in  the  difficulty  of  defining  exactly  the 
line  of  the  base ;  as  the  dulncss,  produced  by  the  mass  of  large 
vessels  there,  is  nearly  as  gre^t  as  that  of  the  heart  itself:  this 
|)erplexity,  fortunately,  only  occurs  where  the  edges  of  the  lungs 
are  unusually  far  apart.  The  second  lies  in  the  difficulty  of 
eepAratiug  the  adjacent  edges  of  the  heart  and  liver.  The  pitch  of 
Uie  liver-sound  is  higher  than  that  of  tlie  heju-t  in  situ  (especially  if 
hori zontnl  conduction  from  tjTupanitic  intestine  does  not  modify  the 
proper  hejmtic  resonance)  ;  and  in  many  cases  ordinary  percussion 
will  8Ui-cee<l  in  eliciting  a  sensible  fall  in  pitch  as  we  pass  diagonally 
from  the  liver  to  the  heart.  Sometimes  a  narrow  space,  say  from 
a  third  to  half  an  inch  in  width,  may  be  detected,  giving  a  slightly 
tubular  note,  and  this  space,  easiest  detected  if  the  patient  be  made 
to  keep  his  mouth  open,  whde  percussed,  corresiwnds  to  the  lino 
of  union- of  the  two  organs.* 

The  *•  aoscnltatory  percussion  "  devised  by  Camman  and  Clark  t 
certainly  renders  the  change  of  pitch,  on  juissing  from  the  liver 
to  the  heart,  more  positive  and  definite  than  it  appears  under 
onlinary  percussion,  and  may  be  called  to  our  aid  in  puzzling  cases. 
The  method  referred  to  consists  in  receiving  percussion-sounds 
directly  through  a  solid  stethoscope  to  which  the  ear  is  applied, 
in«teud  of,  as  in  the  ordinary  way,  receiving  them  weakened  by 
diffusion  through  the  air.  By  practice  the  process  becomes 
manageable  without  the  assistance  of  a  second  person  ;  the  observer, 
having  jdaced  his  ear  to  the  stetlioscope  over  the  lower  part  of  the 
liver,  percusses  the  surface  diagonally  upwards  and  to  the  left,  in 
the  direction  of  the  heart,  and  is  apprised  of  his  reaching  that 
organ,  by  abrupt  change  in  the  pitch  of  the  sound.     The  original 

id  suggestive  paper  of  the  American  physicians  is  well  worthy  of 
tudy. 

71.  Certain  physiologit^al  conditions  modify  tJie  exact  area  of 
the  heart's  dulncss.  Its  outline  cannot  be  identical  during  the 
different  perio<ls  of  the  heart's  motor  revolution :  the  chances  that 
perroaaion  gives  the  outline  in  the  state  of  ventricular  systole 
ur  diastole,  may  be  roughly  represented  respectively  by  the  num- 
bon  ♦  and  7  [88,  note],  'lla;  chief  interest  of  this  matter  turns 
oo  the  testing  the  correctness  of  results,  obtained  during  life,  by 


*  I  {irvtniiiv  thisii  lH-i-niit«  at  this  lino  ijitFiTQptioii  of  inojta  Ukcs  |iUcv. 
t  Now  York  Juani.  'irMuL,  July,  ]8iU. 
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the  octnal  size  of  the  organ  after  death  :  it  may  be  neglected  in, 
and  is  in  truth  too  delicate  an  enquiry  for,  ordinary  clinical  practice." 
Again,  the  act  of  respiration,  and  alterations  of  posture  of  the 
trunk,  will  of  course  change  the  position  of  the  heart's  duluess. 
The  area  of  superficial  dulnesa  is  relatively  less  in  infancy,  greater 
in  old  age,  unless  the  lungs  tiecome  emphysematous,  than  in 
manhood. 

72.  And,  further,  the  acoustic  phenomenon,  elsewhere  designated 
as  Iwrizontal  conduction,^  may  exercise  a  very  notable  and  decep- 
tive influence  on  the  apparent  area  of  the  heart  as  defined  by  per- 
cussion. When  moderately  strong  percussion  is  made,  even  on 
the  central  point  of  the  heart-region,  the  impulse  horizontally 
conveye<l  to  the  stomach,  especially  if  that  organ  be  pretty  fully 
inflated,  may  elicit  a  rcsjiouae  in  the  form  of  a  somewhat  tubular 
note  mingling  with  the  proper  dnll,  toneless  resonance  of  the 
cardiac  substance.^  This  horizontal  conduction  is  not  to  be  con- 
founded with  the  well-known  vertical  conduc^tion  of  the  sound  of  a 
deeper-seated  organ  through  another  lying  over  it, — as  when 
hepatic  dulness  mingles  with  pulmonary  resonance  in  answer  to 
percussion  in  the  fifth  right  interspace.  In  the  heart-cases  referred 
to,  we  must  first  assure  ourselves  that  the  stomach  does  not  lie 
behind,  be  it  ever  so  deeply,  the  sjiot  percussed  ;  or  if  this  surety 
be  unattainable,  we  must  percuss  so  gently  as  to  make  it  im- 
possible the  blow  could  influence  a  deeply-seated  organ.§ 


•  The  lienrt  Sh  drawn  np  after  death,  both  by  the  emptying  of  its  ravitios  and  by 
tlic  vxpiratiiry  cuUafiK!  of  tlic  luiigs  ;  lu-iii'i:  anotlier  of  svveral  rrttsona  why  slight 
diircrvncim  may  ariw  in  clinical  Bml  |H>8t-niortom  oxamiuatiotu.  The  mode  of  death, 
tcio,  must  influence  the  precise  site  of  the  heart. 

+  UixeaM-s  of  lliu  l.unpi,  ed.  4,  p.  75. 

;  Aubrey,  V.  f.  H.,  Slabs,  vol.  xvii.,  p.  208. 

§  This  hnri/ontal  conduction  hn«  an  important  bearing  on  the  perruaaion-rcstdta of 
other  organs.  Aran,  iu  hia  trausUtion  of  hkoda  (p.  409),  critieiaea  hia  author .•diuridr 
for  aHirmitic  that  the  "  perciu<t.iou-»nund  in  the  rennl  region  may  be  completely  dull 
when  the  kidni'vs  nrc  verj-  uniall,  and  tyni]«nitic  when  they  are  very  large."  Skotia 
prolUrs  nil  rxpliinnliun  of  the  Hceniiiif;  ymrudox.  Now  1  have  had  ocrasiuu  to  notice 
a  ease/nlly  ileTPunMniting  the  trulli  of  the  Inttor  clanitv  of  Skoda's  slalemeut ;  to  the 
other.  Anin,  ofeuur^ie,  would  not  object.  Iiiu  nmn  with  an  enorniouH  canci'rons  moss 
occupying  the  entire  right  half,  and  encroaching  somewhat  on  the  loft  liolf,  of  the 
abd'inien,  the  right  renal  rigion  gave  amphoric  reaonancc  under  percussion ;  and  this 
rireuinstance,  taken  in  conjunction  with  the  facta  that  no  intestine  lay  in  front  of 
the  tumor,  and  that  the  urine  waA  of  nonnal  characters,  M-emed  to  connect  the  man 
with  the  liver.  Yet  tlie  tumor  proved  to  be  wholly  renal — the  intefctinea  were  pushed 
in  a  l)ody  far  nway  into  the  left  abdomen  ;  while,  the  right  ureter  being  obliterated, 
hrulthy  urine  llowiil  from  the  healthy  left  kidney.  And,  further,  the  snbtttance  of 
the  morbid  ma«»  liiy  in  close  contact  with  the  aMondnal  lumbar  wall  in  the  »ery 
site  of  the  amphoric  re»onaueo.  Now,  as  no  iutcfttino  lay  between  the  tumor  and  tho 
anterior  tlKjominal  wall.  Hit  tptanl  amphoric  inleUinal  tone  muiit  hnt*  brrn 
luiiiionUilly  ronduclnl  Ihroiiyh  and  along  tht  wrltbral  column  from  the  mih  of  bowel 
far  aieuy  in  Ote  left  half  of  the  aMumen. — Bowlci>,  I).  C.  U.,  vol.  xvii.,  p.  114. 
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B. — IN    DISEASE. 

L  Non-Cardiac  DiaeaM. 

73.  Area  ofdulw-sa  enlarged. — Various  morbid  conditions,  in- 
I  dejH'tideut  of  disease  nf  the  heart  or  its  membranes,  may  increase 

tlie  area  of  pr«JC(inlial  duluess.  Among  these  may  l>e  enumerated 
pure  atrophy  of  either  lung,  with  diminished  volume  ;  consolida- 
tions of  the  portions  of  lung  adjoining  the  heart ;  enlargement 
and  elevation  of  either  lobe  of  the  liver;  accumulations  m  the 
I  mediastinum  or  pleura ;  diminution  of  bulk  of  the  left  lung  with 
I  lateral  pleural  adhesions,  a  state  tending  to  bring  an  undue  quantity 
[Of  the  heart  into  contact  with  the  chest-wall ;  aneurism  of  the  great 
and  even,  in  infinitely  rare  cases,  tumor,  with  constric- 
tion and  pouching,  of  the  oesophagus.  In  some  of  these  affections 
it  will  be  seen  the  increased  area  of  dulness  depends  on  the  heart 
being  abnormally  exposed,  in  others  on  the  addition  of  extrinsic 
dulness,  dependent  on  some  other  structure.  In  all  of  them  the 
actual  physical  stnte  of  the  heart  may  bo  completely  unaffected. 
Not  80,  when  the  extent  of  prascordial  dulness  is  increased  in  conse- 
quence of  the  stagnation  of  blood  in  the  right  cardiac  cavities,  caused 
by  obstruction  of  the  pulmonary  circulation  in  various  forms  of 
dyspncea ;  here  the  heart's  own  dimensions  are  temporarily  changed. 

74.  Area  ofdulnesm  elcereased. — There  is  only  one  thoracic  affec- 
tion indeiwndent  of  the  heart  itself  which  seriously  diminishes  the 
extent  of  pneconlial  dulness, — emphysema  of  the  lungs, — parti- 
cularly of  the  left,  and  especially  when  conjoined  with  bronchitis. 
Tlie  temporary  influence  of  bronchitis  in  increasing  the  bulk  of  an 
emphysematous  lung,  and  so  masking  the  dulness  of  aver)'  greatly 
enlarged  heart,  is  well  seen  in  cases,  where,  superadded  bronchitis 
ha\'ing  yielded  to  treatment,  the  area  of  cardiac  dulness  undergoes 
neiixible  incrcafio  from  the  removal  of  pulmonary  distension.*  Con- 
versely it  may  be  seen  that  ascites  diminishes  Uie  extent  of  the 
heart's  dulness,  by  pushing  the  organ  upwards  under  cover  of  the 
lung. 

Veuc«jrtion,  as  first  shown  by  Piorry,  will  very  sensibly  diminish 
tic  extent  of  priBconlial  dulness,  esj^ecially  towards  the  right  side, 
in  |ter»ons  whose  right  cavities  had  previously  been  loaded  with 
blood.  I  can,  from  my  own  obscn-ations,  vouch  for  this  fact, — 
(rarely  now-a-days  to  be  substantiated,  blood-letting  is  so  seldom 

*  Cu«  of  Hope,  Clin.  UxX,,  "  Lucrt,"  loo.  cit.,  p.  iiS,  1849. 
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resorted  to).     A   marked   state  of   anromia,   by    reducing   the 
heart's  distension,  narrows  the  area  of  its  dulness. 

II.  Cardiac  disease. 

75.  The  area  of  prfBCordial  dulness  may  be  diminished  at  increated 
by  disease  of  the  heart  itself. 

76.  Area  of  dulness  lessened, — Diminution  of  the  area  attends 
jirimary  concentric  atrophy  of  the  organ  ;  but  though  decrease  in 
bulk  of  the  heart,  and  iu  calibre  of  the  large  vessels,  often  occurs 
to  a  very  notable  amount  in  the  tuberculous  and  cancerous aichexisB, 
it  is  seldom  detected  during  life  iu  either :  adjacent  pulmonary 
dulness  renders  its  discovery  difficult  in  the  former  case  j  it  is 
rarely  sought  for  in  the  latter. 

In  pneumo-pericardium  the  natural  dulness  disappears  more  or 
less  completely  in  proportion  to  the  quantity  of  gas  accumulated  ; 
even  if  there  be  fluid,  as  well  as  gas,  in  the  serous  sac,  the  entire 
prwcordial  region  may  give  more  or  less  tympanitic  resonance  iu 
dorsal  recumbency.  By  changing  the  patient's  |)08turo  from  the 
back  to  the  side,  dull  sound  will  be  elicited  in  the  then  inferior, 
tympanitic  sound  in  the  then  superior,  part  of  the  prjecordial 
region:  this  interesting  fact  I  succeeded  in  establishing  iu  a  singular 
case  of  traumatic  communication  between  the  oesophagus  and 
pericardium.* 

Area  of  dulness  increased. — The  cardiac  affections  which  widen 
the  area  of  proecordial  dulness  are  materially  more  important  than 
those  just  reviewed  ;  they  are  referrible  to  three  main  heads  :  eu- 
hu-gement  of  the  heart,  and  fluid  accumulation  or  solid  formations 
within  or  about  the  organ. 

(a)  Hypertrophy,  in  all  its  observed  forms  and  sites,  increases 
the  extent  of  cardiac  dulness  :  the  position  of  the  increase  and  the 
elasticity  of  the  walls  differ  under  different  circumstances.  Simple 
liyj)ertrophy  of  all  the  cavities,  or  of  both  ventricles,  or  the  same 
state  combined  with  uniform  dilatation,  extends  t  he  (tutline  of  dulness 
downwards,  and  to  both  sides,  more,  however,  to  the  left  than  the 
right :  scarcely  any  impression  is  produced  on  the  chest-resonance 
at  the  upper  outline  of  the  heart, — a  proposition  which  applies, 
with  scarcely  an  exception,  to  all  varieties  of  true  cardiac  enlarge- 
ment ;  for,  as  already  mentioned,  the  tendency  of  increase  of  bulk 

•  Ca»r  of  Ramo  Samec,  V.  C.  H.,  in  the  ward  of  A.  T.  Thompson.  The  |>cr- 
dinilion  )iiu1  hern  pru<lu>-c-<l  in  thr  attvniTit  U>  swiiUnw  n  lonR  blunt  uihtriinicut,  njUf;- 
glrr'i  "  knife  ;  "  tlio  coar  tt^'niiiiiutv)!  futully,  and  thi:  ineparntion  is  iu  li.  C.  Miucuni. 
—No.  3859. 
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u  to  cany  the  heart  downwards.  In  general  dilatation,  simple,  or 
[combined  with  attenuation,  extension  of  dulness  is  also  observed  ; 
and  Tery  careful  percussion  will  substantiate  the  existence  of  less 
parietal  resistance  in  this  than  in  the  preceding  cases.  If  enlarge- 
ment l»e  limited  to  either  ventricle,  the  extension  of  the  dulness 
tAkcs  place  in  the  direction  of  the  affected  one;  and  what  has 
been  said  concerning  the  site  of  impulse  in  such  cases  [.O.o]  applies 
to  the  position  of  dulness.  Accumulation  of  fat  under  tbe  pericar- 
diom,  when  sufficiently  great  to  alter  the  limits  of  dulness, 
generally  does  so  to  the  right  side ;  for  the  simple  reason  that 
ftuch  a^'cuuiulation  begins  with,  and  attains  its  maximum  at, 
that  side.  The  influence  of  fat  in  this  manner  is,  however,  very 
rarely  to  be  substantiated.  Hypertrophy  of  the  left  auricle  carries 
dcdcicncy  of  resonance  into  the  second  left  interspace. 

If  with  the  enlargement  coexist  close  pericardial  adhesions,  tlie 
ext«nt  of  dulness  is  always  proportionately  increased,  but  more  so 
to  the  left  than  the  right  side :  this  etiect  is  still  more  perceptible 
if  tlierc  be  pleuritic  agglutination  in  the  left  infra-mammary 
region.  In  some  cases  of  old  pericarditis  the  area  of  the  heart's 
duloesa  is  increased  upwards  :  tlms  I  have  rcpe^itedly  found,  in 
persons  who  had  previously  been  under  my  care  for  rheumatic 
pericarditis,  that  more  or  less  marked  dulness  existed,  years  after, 
in  1'  d  left  interspace,  even  up  to  the  second  cartilage,  and 

at  ti  _,  at  part  of  the  sternum.  This  state  of  resonance  may 
exist  with  or  without  obvious  enlargement  of  the  heart ;  if  with- 
out such  enlurgemeut,  it  can  only  be  explained  by  the  presence  of 
solid  induration-matter,  about  the  great  vessels  and  base  of  the 
bcurt ;  if  with  such  enlargement,  it  is  explicable  by  the  elevation, 
which  the  heart  undergoes  during  the  effusion-period  of  peri- 
carditu),  being  maintained  by  agglutination  of  the  pericardium,  in 
»pitc  of  the  depressing  influence  of  the  eidargement. 

(i)  Fluid  accumulation  in  the  heart's  right  cavities  (of  blood,  of 
course),  (Kcnrs  to  sulficient  amount,  under  circumstances  of  ob- 
structe*!  rardiac  circulation,  to  extend  very  perceptibly  the  area  of 
dulness  on  the  right  of  the  sternum.  The  extension  of  dulness 
takes  place  mainly  between  the  second  and  the  tiflh  interspaces. 
The  most  important  condition  of  the  kind,  practically,  is  dilatation 
of  tlie  right  auricle  and  ventricle,  combined  with  insufficiency  of 
tb«  tricuspid  valve.  But  the  accumulation  of  fluid  and  semi-solid 
blood  in  endocarditis  sometimes  considerably  widens  the  area, 
both  to  the  right  and  left ;  and  where  obslruction  by  fibrinous 
ooa^la  is  gradually  effected   in   the  pulmonary  artery,  a  like 
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gradual  increase  in  the  area  of  dulnessto  the  right  of  the  sternum, 
immediately  dependent  on  consecutive  clotting  of  Llood  in  the 
right  cavities,  may  clinically  be  esUihlishcd. 

(c)  Fluid  accumulation  in  the  iiericardiura,  even  when  of  small 
amount,  and  whether  [lassively  or  actively  drojisical,  or  the  result 
of  pericarditis,  produces  an  extension  of  cardiac  dulnesa.  Four 
ounces  of  liquid  will  certainly  widen  the  area  of  dnlness, — perhaps 
even  less  tlmn  this  will  suflSce.  Clinical  experience  proves  (the 
results  of  artificial  distension  of  the  pericardium  obviously  could 
not  be  accepted  as  conclusive  evidence)  that  the  pericardium  un- 
dergoes distension  most  readily  upwards,  with  greatest  diflBculty 
downwards,  with  medium  facility  forwards,  backwards,  and  side- 
wards. When  distended  with  fluid,  the  sac  retains  its  original 
rudely  pjTamidal  form, — the  base  below,  the  apex  above.  The 
level  of  that  ha^e  ni  the  front  of  the  chest  commonly  corresponds 
to  the  lower  border  of  the  sixth  rib,  sometimes  to  the  sixth  inter- 
space, in  very  rare  instances  to  the  seventh  rib :  in  the  latter  class 
of  cases  the  texture  of  the  pericardium  bad  probably  undergone 
some  chronic  change,  of  a  rarifying  kind,  before  the  occurrence  of 
effusion — or  at  leust  been  distensible  with  more  than  average 
facility  by  fluid  pressure.  In  cases  of  extreme  accumulation  the 
diaphragm  is  arched  downwards  by  the  fluid;  tlie  epigastrium  may 
thus  be  rendered  somewhat  prominent,  and  the  dulness  of  the 
fluid  is  with  difficultydistingiiishable  from  that  of  swollen  liver, — 
it  does  not  reach  sufliciently  to  the  left  side  to  modify  the  per- 
cussion in  the  hypochoiidrium.  The  apex  of  the  pyramid,  as  the 
fluid  increases,  gradually  rises  to  the  second  left  cartilage,  to  the 
first,  to  the  sterno-clavicular  joint,  and  even  to  nearly  an  inch 
above  the  clavicle,  displacing  the  apex  of  the  lung  at  the  inner 
aspect  of  the  supra-clavicular  region.  As  the  fluid  increases,  it 
pushes  aside  the  edges  of  the  lungs,  where  they  join  in  inspiration 
at  mid-sternum,  between  the  second  and  fourth  ribs  ;*  and  this 
sideward  detrusion,  in  cases  of  abundant  effusion,  condenses  the 
adjacent  edges  of  the  lungs,  and  so  increases  the  lateral  extent  of 
dulness.  On  the  right  side  of  the  distended  sac  the  state  of  vocal 
fremitus  will  sometimes  guide  to  the  lino,  where  the  condensed 
tissue  and  the  fluid  join, — strong  over  the  former,  feeble  or 
uuuuUed  over  the  latter. 


•  Dartlctt,  U.  C.H.,  Milon.  vol.  iv.,  ^i,  2fl2.  The  Inngs  vtn  fivr  iiit-hM  «pnrt 
on  the  U-Vf!  of  llio  second  rib.  Such  cxU-uonliiiury  disU-nsiun  eoiild  only  rraiilt 
iram  very  slow  pro^^st  of  tbe  tliiciuic  :  it  >pi>«arc(l  lo  lure  lutc4  iu  UiU  cmso 
MX  weckJ. 
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With  equal  superficial  exfent  the  dnlness  from  pericardial  fluid 
18  more  abaolut*,  and  the  parietal  resistance  greater,  than  from 
hypertrophy ;  a  fact  probalily  depending  on  the  more  perfect  ap- 
proximation of  the  fluid,  than  of  the  solid,  material  to  the  walls. 
This  distinction  is  too  delicate  to  be  trusted  to  at  the  bed-side; 
tiie  dalness  of  effusion  is  better  distinguished  from  that  of  general 
hjTiertrophy  by  its  extensive  range  above  the  third  rib,  and  its 
ordinary  limitation  to  the  sixth  rib  below  ;  and  from  dilated  hyper- 
trophy of  the  right  or  left  ventriele  by  not  extending,  dispro- 
portionately to  tlie  area  of  dulness,  towards  the  right  or  left  side. 
It  must  not  be  forgotten  that  an  aneurismal  sac,  (we  may  suppose 
it  filletl  with  fibrine,  pulseless,  latent,  and  /^ro  tanto  decejitive,)  of 
the  trunsverse  part  of  the  arch  of  the  aorta,  and  bulging  inferiorly ; 
or  a  small  mediastinal  tumor  ;  or  even  superabundance  of  natural 
fat,  placed  just  above  the  third  left  cartilage,  and  Iwhiud  the  ster- 
nam  (a  source  of  fallacy  more  frequent  in  persons  with  much 
s  '  leous  fat  than  in  the  thin);  may  all  three  give  to  the 

'  "fa  simply  enlarged  heart  the  triangular  outline  of  that 

dependent  on  efluaion  in  the  serous  sac.  In  all  the  instances  re- 
ferred to,  the  dulness  of  the  heart  itself  possesses  its  own  form, 
more  or  less  closely  that  of  a  square  or  a  paralleldgrani, — the  re- 
latively narrow  and  ])ointed  addition  above,  caused  hy  one  or  other 
of  the  three  conditions  mentioned,  leading  to  the  simulation  of 
the  triangular  outline  of  fluid  collection.  And  if  an  enlarged 
heart,  with  such  an  accident^il  appendage  above  it,  be  weak  and 
flabby,  and  give  a  quasi-un<lulatory  impulse,  the  distinction  of  the 
ise  from  one  of  pericardial  effusion,  especiidly  if  there  be  acute 
pyrexitU  symptoms  and  the  commemorative  history  be  imperfect, 
^  becomes  one  i>f  most  serious  difficulty. 

(</)  'riie  plastic  exudation-matter  of  pericarditis  sometimes  forma 

ft  lajcr,  one-thirtl  to  three-fourths  of  an  inch  thick,  of  solid  sub- 

atance  *pplie<l  to  the  heart's  surface :  if  chance  place  this  great 

[thickness  of  substance  on  the  lateral  confines  of  the  organ,  the 

[area  of  dulness  must  be  proportionately  increased  ;  but  the  sign 

|ia  one  of  too  great  delicacy  to  bo  clinically  serviceable. 

(f)  Cancerous  accumulation  in,  or  underneath,  the  pericardium 
affectn  the  pra-conlial  resonance  in  proportion  to  its  amount, 

78.  Quality  of  cardiac  peratsiion-tone, — The  qualiti/  of  the 
pcrcoseion-sound  undergoes  no  very  material  change  under  the 
rircumBfnnces  hitherto  referred  to,  except  in  cases  of  pneumo- 
pericardiuni.  In  this  affection  the  tone  becomes  tubular,  am- 
phoric, or  genuinely  tympanitic     Further,   in  those  very  rare 
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morbid  states,  calcified  induration  of  the  heart's  substance  and 
pseudo-ossification  of  the  pericardium  (of  neither  of  which  have 
I  had  much  clinical  experience),  the  resonance  would,  theo- 
retically, become  more  ringing  and  osteal  in  quality  than  natural, 
and  at  the  same  time  the  resistance  of  the  parietcs  prove  sharp 
and  highly  marked  [540]. 

79.  Altered  outline  of  cardiac  dulne»8. — T\xQform  of  deep-seated 
dulness,  i)eculiarly  afl'ected,  as  we  have  seen,  by  pericardial 
effusion,  remains  essentially  unchanged  by  general  hypertropliy  ; 
excessive  hypertrophy  of  any  particular  part  must  of  necossity 
ramlify  the  character  of  the  general  outline, — but  rarely  to  an 
amount  that  can  be  defined  at  the  bed-side.  Dilatation  renders 
the  shape  more  or  less  markedly  square.  Again,  h}7>ertrophy 
niters  the  form  of  the  superficial  dulness  by  pushing  aside  the 
lungs,  and  converts  the  small  triangular,  into  a  relatively  large 
and  irregularly  square,  space.  Solid  masses  under  the  pericardium 
chaugc  the  otiflitic  of  dulness  according  to  the  direction  of  their 
growth  ;  but  their  influence  is  very  slight  in  this  way,  and  on  their 
rarity  it  is  needless  to  insist 

Valvular  diseases  exercise  no  direct  influence  on  prsecordial  re- 
sonance ;  the  increase  of  didness  so  fre(pieutly  coixisting  with 
them  of  course  really  depends  ou  some  form  of  attendant  enlarge- 
ment uf  the  heart.  The  membranous  inflammations,  when  acute, 
though  jirobably  slightly  increasing  the  heart's  bulk  by  congesting 
it.s  substance,  do  not  per  se  (endocarditis  at  any  period,  pericar- 
ditis until  exudation  has  occurred,)  appreciably  alter  prtecordial 
dulness. 

80.  Mocenblencas  of  cardiac  didness. — Prajcordial  dulness, 
whether  dependent  on  fluid  in  the  pericardium  or  enlargement 
of  the  heart,  moves  from  side  to  side  somewhat,  as  the  posture  of 
the  patient  is  changed.  Old  pericardial  adhesions,  even,  will  not 
prevent  sideward  locomotion  of  a  hypcrtrophous  heart, — nor  will 
pleuritic  adhesions,  in  front  of  the  heart  in  addition,  do  so,  unless 
they  be  at  once  closely  agglutinative  and  exteusiva 


Section  V. — Auscultation. 

81.  Auscidtation,  directed  to  the  heart,  analyses  : — (I.)  Certain 
sounds  produced  by  the  normal  action  of  the  organ  ;  (II.)  Modi- 
fications of  these  occurring  independently  of  heart-disease  ;  (III.) 
Morbid  stjites  dependent  on  hcart-diseape.  Besides  (IV.)  the 
state  of  the  respiration-sounds  and  (V.)  that  of  vocal  resonance, 
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in   the    prajcordial    region,    sometimes    afford    useful 
infonnation. 

82.  While  the  heart  is  ausciiUed,  the  patient  should,  as  a  nilc, 
placed  in  tlie  recumbent  posture,  with  the  head  slightly  raised; 

[&nlc88,  from  the  nature  of  his  disease,  this  posture  be  an  uncom- 
fortable one.  In  as  much  as  the  precision  of  the  notions,  obtaine<l 
from  the  examination,  dejienda  greatly  on  our  being  able  to  con- 

t«ect  the  spots,  where  various  sounds  are  heard,  with  certain  parts 
of  the  heart  itself  or  great  vessels,  it  is  obvious  that,  in  order  to 
both  simplify  our  task,  and  give  all  attainable  surety  to  the  indi- 

Lcations,  we  should  habitually  auscult  patients  in  the  posture  in 

^  which  clinical  practice  must  present  them  to  us  most  frequently. 

83.  If  there  be  any  doubt  about  the  superiority  of  mediate  or 
limnicdiiite  auscultation,  in  the  case  of  th«  lungs,  there  is  none  in 
.tliatof  the  heart.     Certain  phenomena,  well  audible  at  a  given 

point  with  the  stethoscope,  may  cease  to  be  perceptible  one-third 
of  an  inch  beyond  that  point:  such  limitation  as  this,  which  is  by 
no  means  very  uncommon,  evidently  could  not  be  substantiated 
by  direct  application  of  the  ear  to  the  surface. 

84.  The  heart's  sounds  may  be  more  or  less  masked  by  certain 
morbid  states  of  the  respinition-souuds, — and  they  may  be  given 
unnatural  characters  by  the  chance  coincidence  of  the  sound  of 
natnntl  inspiration  or  expiration  ;  hence  the  necessity  of  causing 
the  patient  to  bold  his  breath  from  time  to  time,  while  the  heart 
i5  ausculted. 

(l.)   NORMAL   CARDIAC    SOtJNDS. 

85.  Each  complete  revolution  of  the  heart  is  accompanied  by 
two  successive  sounds,  audible  by  means  of  mediate  or  immediate 
anscultation  in  the  praecordial  region,  and  separated  from  each 
other  bj'  intervals  of  silence.  These  two  sounds  differ  in  all  their 
characters, — intensity,  duration,  mode  of  propagation,  pitch  and 

l<qoality :  and  the  two  periods  of  silence  differ  iu  the  only  character 
in  which  they  can  differ,  namely,  duration.  These  differences  arc 
found,  provided  the  posture  of  the  patient  and  the  position  of  tlie 
•tethoicojic  be  unchanged,  to  be  maintained  either  without  the 

I  amalli*st,  or  with  very  slight,  variation  in  any  series  of  beats  of  tlie 
same  heart 

86.  The  first  of  these  two  sounds,  coincident  with  the  oom- 
leoocment  of  the  systole  of  the  ventricles,  the  closure  of  the 
ai&al  valve,  the  lie^rt's  shwk  ogainst  the  side,  and  the  pulse,  or 

diastole,  of  the  arteries  next  adjoining  the  hearty  is  called  the 
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first,  or  systolic,  or  (because  typically  of  maximmn  force  at  the 
lower  part  of  the  cardiac  region)  [0~],  inferior,  sound  of  the 
heart.*  The  second  of  the  two  sounds,  synchronous  with  the 
diastole  of  the  ventricles,  the  recedence  of  the  heart  from  the  side, 
and  the  pulseless  state,  or  systole,  of  the  large  arteries,  is  known 
as  the  second,  diastolic,  or  (because  of  maximum  loudness  at  the 
ujipcr  part  of  the  cardiac  region)  superior,  sound  of  the  heart. 

87.  Tiie  noiseless  period  succeeding  to  the  first  sound  may  he 
called  tlie  first,  or  post-systolic  silence  ;  that  succeeding  the  second 
Bound,  the  second,  or  post-diastolic  silence. 

88.  If  the  period  of  an  entire  revolution  of  the  heart,  that  is 
from  the  commencement  of  one  first  sound  to  tbe  commencement 
pf  the  next  succeeding  first  sound,  be  divided  into  ten  equal  parts, 
the  durations  of  the  several  periods  of  sound  and  silence  will  be 
found  on  an  average  very  closely  as  follows  : — 


Finit  .Sonnd 
First  SiU'Uce 
Second  Suund 
Si-cuDd  SilenM 


Tlie  total  duration  of  sound  would  hence  stand  to  that  of  silence 
in  the  ratio  as  3  :  2.  This  estimate  is  based  on  the  results  ob- 
tained by  careful  auscultation  of  a  series  of  healthy  males  :  it  is 
only  to  be  taken  as  approximately  true, — both  because  there  are 
very  sensible  diflFerences  in  individuals,  and  because  error  is  easily 
committed  in  estimating  the  extremely  minute  divisions  of  time 
concerned.  Thus,  when  the  jtulse  beats  as  much  as  from  eighty 
to  ninety  times  in  the  minute,  the  post-systolic  silence  is  difficult 
enough  of  detection  ;  but  it  becomes  obvious,  where  the  pulse 
does  not  exceed  fifrj*  to  sixty  in  a  minute.  The  estimate,  also, 
refers  only,  the  student  will  remember,  to  the  j>criods  of  sound 
and  eilencc,  not  to  those  of  action  and  itiaction,  of  the  heart : 
clinically  there  is  no  trustworthy  plan  of  measuring  the  length  of 
the  ventricular  systole  and  diastole,  f 

Any  verj'  notable  deviation  from  the  healthy  standard  is  easily 
enough  ajipreciated  by  the  ear;  as,  for  instance,  in  certain  casea 


•  The  iiiBtiincvt  are.  however,  liy  tio  mpAnit  exceedingly  rare,  in  which  th»  fir»t 
•ound  in  louder  at  the  basic  tbon  tlie  upex  region  of  tbe  heart. 

+  It  i»  olirioasly  «n  crmr  to  mainlniu  thiit  the  first  sound  and  veiitriculnr  con- 
traction are  nf  equal  leni{th  :  a«  niatt4-r  uf  theory,  the  contraction  mav  be  very  much 
shorter, —  IV  li.e  to  aoiind  ceuMng  a  more  or  les»  long  time  before 

the  sounii  ;  eni|iiir_v  (Hurdon  Sanderson,  Chauveau,  and  others) 

ahowD  thai ....         I K'ular  systole  ia  notably  letig  than  that  of  dioatolc, — 

in  tbe  ratio  47  accorltng  to  Morunt  Baker  (Kirkcs's  rbysiology).  [210  ] 
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of  dilatation,  where  shortening  of  the  first  sound  and  lengthening 
of  Ihc  first  siK-nce  rarely  fail  to  nrreht  attention. 

89.  CharacUrs  of  the  heart's  soumh. — An  iiccurat.e  idea  of  the 
character  of  the  heart's  sounds  cannot  be  given  by  a  single  descrip- 
Llion  of  them,  as  lieard  in  an}*  one  particular  spot :  they  varj'  ma- 
terially at  difi'creut  parts  of  the  cardiac  region,  both  in  their  posi- 
tive and  relative  properties.  The  least  study  of  the  healthy  cliest 
will  convince  the  student  that  the  description  which  it  is  the  habit 
to  ajij'ly  to  tlie  sounds  of  the  heart  generally,  holds  good  only 
when  these  are  heard  towards  the  left  apex.  The  sounds  require 
<  tive  analysis :  (a)  at  both  sides  of  the  apex-region,  and  at 

I  1  s  of  tiie  bnse-region;  {b)  at  base  an<l  apex  on  the  same 

uides  of  the  organ  ;  (r)  at  base  and  apex  on  opposite  sides.     J^ow 
rtliis  is  the  most  difficult  of  all  studies  connected  with  the  healthy 
heiirt  ;  but  it  is  essential  as  the  basis  of  observation  of  l)ie  organ 
in  a  state  of  disease. 

(n)  At  the  lef}  apex  the  first  sound  is  dull,  measured,  booming, 

prolonged,  and  strongly  accentuated ;  its  commencement  pretty 

ebarjily  defined,  its  close  much  less  so.     Double  the  length  of  the 

I  gccond  sound,  of  lower  jiitch  than  this,  and  seeming  to  the  car 

'di-eii-eeuted,  it  attains  its  maximum  at  this  apex,  in  regard  of 

acc«otRAtion,  prolongation,  and  measured,  booming  character,  but 

pitt  Tiecessanfy  in  amount  (>f  gonorousness.     Tlie  second  sound,  only 

'half  as  long  as  the  first — clear,  abrupt,  shock-like,  and  short— is 

inor«  aoDoroas,   more  8ui>erficial,  and  of  higher  pitch  than  its 

predecessor. 

.1;  the  riijht  apex-reijion,  the  first  sound  is  considerably  clearer, 

ihorter,  more  abrupt,  less  strongly  accentuate*!,  and  of  somewhat 

^higher  pitch  than  at   the  left  apex-region.     This   diiference   of 

fcharat!ter  depends,  probably,  both  on  the  thinness  of  the  walls  of 

tltc  right,  as  compared  with  the  left  ventricle,  and  on  the  parietes 

being  of  different  conducting  power  in  the  two  situations :  at  all 

events  the  sound,  audible  at  the  end  of  the  sternum,  may  Ik;  fairly 

►  n-ferrcd  more  particularly  to  the  right  ventricle;    that  near  the 

l&ipple,  to  the  left  ventricle.    So,  too,  the  second  sound  is  habitually 

clearer,  and  sometimes  even  of  higher  pitch,  at  the  end  of  the 

[atrmuni,  than  towards  the  left  ajtexj  this  is,  however,  leas  con- 

Btantly  Irue^  and  I  have  known  the  converse  to  be  the  case,  where 

no    Mispicion    arose  of  the  existence  of  dilatation  of  the   left 

— whert",  indeed,  the  first  oound  ix^isfessed  to  the  full  its 

;.„:..;...  .share  of  dull,  prolonged,  booming  character. 

pHsaing  from  the  ay^ax  to  the  base,  the  same  kind  of  dissimili- 
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tilde,  laterally,  in  the  Roumls,  niny  be  detected, — not  indeed  pre- 
cisely at  the  base,  but  a  little  above  this,  opposite  the  second  in- 
terspace, where  the  aorta  and  pulmonary  artery  lie  in  contact. 
Tlie  first  sound  at  the  right  second  interspace  is  commonly  duller, 
of  slightly  lower  pitch,  and  more  prolonged  than  at  the  left  cor- 
responding point:  in  neither  is  it  accentuated.  The  second  souikIs 
ditTcr  here  in  tlie  same  characters  and  in  the  same  manner,  but  to 
a  less  degree :  they  are  accentuated  in  both  places,  more  on  the 
right  side  than  the  left. 

{(>)  Let  us  now  examine  tf(C  tno  soumh  comparatirdi/  at  base 
and  apex  on  the  same  sides  of  the  heart.  Tlie  first  sound,  strongly 
accentuated  at  tJie  left  apex, — prolonged,  booming,  and  dull, — at 
the  left  base  loses  the  accent,  which  passes  to  the  second  sound, 
wliile  this  becomes  louder,  more  ringing,  and  sometimes  even  of 
higher  pitch  than  at  that  apex.  At  apex  and  base  on  the  right 
side,  the  characters  of  the  first  sound  are  very  similar  ;  it  has,  how- 
over,  more  accent  in  the  fttrmer  than  in  tlie  latter  spot,  both  posi- 
tively, and  a  fortiori  as  compared  witii  the  second  sound. 

(c)  The  relative  characters  of  the  tjvo  sounds  at  l>aM'  and  apex  at 
opposite  sides  of  the  heart  (crucially  taken,  as  it  were,)  may  easily 
be  de<luc.ed  from  the  fftregoing  account 

00.  Articulate  si/mboh  of  the  heart's  sounds. — Now,  if  these 
statements  l>e  correct,  it  appears  obvious  that  no  single  articulntu 
nymbol  can  be  devised,  applicable  to  the  heart's  sounds  in  more 
than  one  point.  The  subjoined  series  is  offered  for  the  four  jtointa 
of  j)roininetit  eliuioal  interest.  The  acute  accent-mark  is  used  to 
show  where  tJie  accent  fulls, — twiw,  when  it  falls  very  strongly  ; 
the  marks  of  long  and  short,  where  length  or  shortness  of  sound  is 
a  projuincut  characteristic 

First  v>nnd.  Second  sonnd. 

At  (lip  left  ipox ofilib  clfip 

At  the  ri^Iit  nprx fip  lQ|i 

At  the  loft  iMue* up  tAp 

At  the  riglit  biuo* iib  tilpp 

llic  03-6  gathers  from  these  symbols  the  tendency  to  equalization 
in  length  observable  in  the  sounds  nt  the  bases,  as  well  us  the 
transference  of  the  accent  from  (he  first  to  the  second  soun^l  at' 
the  apices  and  bases  respectively. 

It  may  not  be  irrelevant  to  mark  that  these  symbolic  differences 
wniihl  sulfice  in  themselves  to  show  that  each  side  of  the  heart 
plays  its  separate  part  in  generating  t/ie  cardiac  sounds^ — that  the 

*  Tlie  left  and  riglit  Rocond  intvrKpiiors  doae  to  the  edge  of  the  sternum. 
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two  Bonnds  heard  at  any  distance  from  the  heart  are  in  reality 
t^ach  of  them  compounded  of  two. 

91.  Propagation  of  hcarCs  sounds,  superficial  and  linear. — [a) 
Tlje  extent,  to  which  the  heart's  sounds  are  audible  in  health,  is 
not  sabject  to  any  fixed  rule.*    One  great  mistake,  commonly 

nramitted  by  authors  who  attempt  to  define  it,  consists  in  their 

'Oinittinjj:  tti  consider  separately  the  first  and  second  sounds.    From 

this  omission,  the  ordinary  starting  proposition,  that  "  the  heart's 

aunds  are  at  their  maximum  in  the  pneoordial  region,"  becomes 

error:  the  second  sound  is,  in  truth,  heard  in  nine  people  out 

of  ten  more  loudly  at  mid-sternum,  on  the  level  of  the  second 

I  interspace,   than  at    any  point  of  the  precordial  region, — even 

■limiting  that  region  to  the  space  in  which  the  heart  is  uncovered 

by  the  lung  during  tranquil  breathing.     The  thickness  of  the  soft 

jMirts,  the  form  of  the  chest,  and  many  other  physical  conditions 

■perfectly  independent  of  disease  of  any  of  the  thoracic  organs, 

modify  the  extent  of  propagation  so  variously,  that  there  can  be  no 

.practical  utility  in  laying  down  ndes  subject  to  perpetual  excep- 

Hions. 

{hi)  But  the  lines  of  propagation  of  the  two  sounds  severally 
agree  in  most  healthy  persons,  wluitever  be  their  absolute  intensity 
It  their  seat  of  production  ;  changes  in  these  lines  point  positively 
»lome  modifying  cause,  and  hence  their  establishment  is  clini- 
cally valuable.  Now,  the  first  sound  passes  slantingly  upwards  to 
the  left  acromial  augle,  growing  weaker  and  weaker  on  the  way ;  it 
much  more  on  the  route  to,  and  at,  the  right  acromial  angle: 
ta  propagation  backwards  is  clearest  and  fullest  to  the  left, — so 
Lthat  while  audible  at  the  left  liack,  it  may  bo  inaudible  at  the 
lit.  The  second  sotmd,  with  the  base-region  as  its  centre, 
imtea  to  the  right  and  left  acromial  angles,  with  greater  clear- 
to  the  left  than  the  right ;  posteriorly  it  reaches  the  surlaco 
at  tbo  right  side  lees  clearly  than  at  the  left. 

92.  Mechanism  of  the  heart's  sounds. — The  difficulty  of  unravel- 
ling the  m(»:hnuism  of  the  normal  sounds  of  the  heart  is  broadly 
lod  cmpliatically  proved  by  the  fact  that,  from  the  time  of  Lacn- 

to  the  present  day,  some  five  and  thirty  theories,  more  or  less 
ipletely  differing  from  each  other,  hare  been  proposed  in  its 
explanation.      The    subject  seems  at  once  a  tempting  and  an 
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exhanstless  one.  The  zeal  of  experinieDt«lists,  uqsntisfied  with 
any  one  of  Uie  long  series  of  conjectures  previously  proposed,  seeka 
constantly  to  add  something  novel,  either  in  the  way  of  funda- 
mental principle,  or  of  combination  of  agencies  already  acknow- 
ledged or  suggested,  to  the  mass  of  acquired  hypotheses.  This  zeul 
is  commendable, — and  would  be  above  all  praise,  were  it  not  too 
often  associated  on  the  part  of  fresh  investigators  with  a  disposition 
to  sneer  at  the  attcm])ts  of  predecessors  us  capable  and  as  con- 
scientious as  themselves,  to  ignore  the  perjilexity  of  the  problem, 
and  to  regard  with  overweening  confidence  the  result  of  their  own 
inquiries.  One  scarcely  ever  stumbles  on  a  new  effort  to  remove 
the  mystery  hanging  over  this  part  of  the  heart's  physiology, 
without  having  tlie  memorable  words  of  Turgot  vividly  recalled 
to  the  mind: — "  Moins  on  sait,  moins  on  doute.;  moins  on  adecou- 
vert,  moins  on  voit  ce  qui  reste  a  di^couvrir  ....  Quand  lea 
hommes  sont  ignorans,  il  est  ais^  de  tout  savoir." 

Were  we  to  address  the  mass  of  practical  jihysicians,  at  home 
arid  abroad,  who  are  untrammelled  by  the  instincts  of  paternity  in 
regard  of  any  of  the  theories  proposed,  and  who  have  besides 
directe<l  serious  attention  to  the  study  of  heart-discai<cs,  and  ask 
them — iloes  any  single  ex^tlanation  of  the  cardiac  sounds  heretofore 
adduced  aj)pear  to  you  to  solve  the  i)roblem  ? — the  all  but  unani- 
n)0U8  rejily  would,  there  can  scarcely  be  a  shadow  of  a  doubt,  be — 
No.  For  this  reason,  I  think,  it  would  prove  a  useless,  as  it  most 
certainly  would  be  a  tiresome,  task  to  review  the  group  of  tlieories 
Kriatim.  Tlie  better  jilan  seems  to  be  to  enumerate  and  describe, 
with  as  much  brevity  as  possible,  the  dynamic  phenomena,  which 
arelioth  coincident  with  the  sounds  and  also  by  possibility  sonifer- 
ous, and  endeavour  to  ascertain,  on  such  acoustic,  anatomical, 
cxjierimentul,  and  clinical  data,  as  we  can  command,  which  among 
the  number  actually  concur  in  producing  the  sounds. 

03.  MechdniKm  q/  tlie  first  kou7uI. — Tlie  phenomena  which  are  at 
once  conceivaljly  soniferous  and  coincident  with  the  heart's  first 
sound  may  bearninged  in  the  following  manner. 

(a)  At  and  imnwdintcUj  ajtcr  the  comnienctrment  of  the  sound. — 
At  this  period  occur  (1)  the  sudden  tension  of  the  auriculo-ventri- 
oular  valves  ;  the  sharp  collision  of  certain  portions  of  the  auricular 
surfaces  of  those  valves ;  the  imjiulsion  of  some  of  the  blood  in 
the  ventricles  against  the  ventricular  surface  of  those  valves:  (2) 
The  attrition  of  the  blood-elements  inter  se  within  the  ventricles, 
and  their  impulsion  with  attrition  upon  and  among  certain  por- 
tions of  the  column jp  carnje:  (3)  The  impingement  of  the  blood, 
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lirojected  from  the  ventricles,  agaiust  the  orifices  of  the  pulmonary 
ftrterj-  and  aortji :  (4)  The  forcible  shock  of  the  ventricular,  against 
the  bases  of  the  aortic  and  pulmonary  columns  of,  bloo<l :  (5)  Tho 
simaltjineous  flattening  of  the  sygmoid  valves  against  tiie  arterial 
walls ;  (il)  the  <liftstolic  tense  extension  of  those  walls :  (7)  The 
impulse  of  the  heart's  apex  against  the  side,  or  against  lung-sub- 
6tauc«,  if  tliis  be  interposed  :  and  (8)  The  attrition  of  the  pericar- 
dial surfaoi'S  accompanying  systolic  movement. 

(i)  TiiwarJs  the  clone  of  the  sound. — The  collision  of  the 
sariaces  of  the  ventricles,  after  the  expulsion  of  the  main  mass 
of  their  coutainwl  bloo«l, 

(c)  Throwjhout  the  entire  duration  of  the  sound,  the  sustained 
muscular  contraction  of  the  walls  of  the  ventricles,  together  with, 
as  A  8i)ecific  additional  element  of  sonorousness,  tlie  perfect,  com- 
pleted tension  of  the  muscular  tibres. 

Before  considering  the  claims  of  these  different  agencies  as  pro- 
ductive of  the  first  sound,  let  mo  remind  the  student  of  a  verj' 
obvious  truth  commonly  ignored  or  forgotten  by  writers  on  tliis 
question, — namely,  that  sound  or  noise  may  by  possibility  be 
caused  at  the  jieriod  of  systole  by  many  actions  which,  neverthe- 
less, take  no  part  in  producing  the  first  sound.  It  might  be,  again, 
Utat  such  8U]>eradded  actions  produced  sounds,  which  sounds  were 
habitually  audible  at  the  praH-ordial  surface,  or,  on  the  contmry, 
either  wnstaully  or  occasionally  <lrowue<l  m  transitu  thereto,  eilher 
by  tiie  superior  in  tensity  of  the  true  first  sound  itself  ur  by  inter- 
fering vibrations. 

U4.  Tliis  premised,  let  us  ask,  first,  which  of  all  these  possible 
clcmcDt^  of  sonorousness  actually  prove  soniferous, — and,  secondly, 
which  of  them  contribute  to  form  the  first  sound  of  the  heart. 
The  oitler  iii  which  we  examine  them  is  not  of  much  importance. 

(a)  Tho  amount  of  noise,  prwluced  by  the  impulsion  of  tlie 
beut  a^inst  the  chost  and  its  friction  against  the  parietal  pericjir- 
diam  during  systolic  locomotion,  is  too  slight  in  the  normal  state 
of  things  to  be  audible  to  Uie  listener  tlu'ough  the  chcst-woll.  Let, 
bowerer,  the  action  of  the  heart  be  simply  abnormally  increased  in 
intensity,  all  other  conditions  remaining  the  same,  and  both  tliesu 
phenomena  become  jwrceptibly  sonorous,  each  in  its  special  way, 
-If"  '  r  as  a  knocking  and  somewhat  toned  noise  against  the 
itid.  .  i<;r  as  a  rulii>ing  murmur.     Both  these  facts  arealmnst 

doily  exemplified  in  clinical  prnctice:  patients  with  hearts  excitcil 
by  simple  ntiirosifi,  or  with  hearts  Boinewlmt  enlarged  and  dynami- 
eally  excited  Injsides,  very  freiiuenlly  present  a  pericardial  rub  of 
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single  systolic  rhythm  which  disappears  under  rest  and  treatment.* 
And  even  where  there  is  no  statical  or  functional  disturbance  of 
the  heart,  a  knocking  sound  may  in  some  individuals  be  heard 
with  systole,  especially  where  the  posture  of  the  trunk,  tlie  jieriod 
of  the  respiratory  act,  or  other  conditions,  extrinsic  to  the  heart 
itself,  allow  the  surface  of  the  organ  to  play  with  unwonted  vigour 
against  the  parietes.  Still  the  practised  ear  may  always  succeed 
in  recognising  that  this  sound  is  not  the  sound  of  systole, — but 
that  it  is  a  sometliiug  superadded  and  independent,  differing  in 
site,  in  quality,  and  sometimes  in  precise  rhythm  from  this.t 

(/J)  There  is  a  deficiency  of  evidence  to  show,  that  under  the 
peculiar  conditions  of  ordinary  systolic  contraction,  the  collision 
within  the  ventricles  of  the  blood-elements  among  themselves  is 
habitually  soniferous;  and,  at  all  events,  it  niaj'  be  assunioil 
that  any  noise  thus  produceible  fails  to  be  conveyed  to  the  outer 
surface  of  the  chest. 

(y)  Nor  do  I  think  j>roof  has  ever  been  given  tliat  the  collision 
of  the  internal  surfaces  of  the  ventricles  is  attended  with  appre- 
ciable noise, — much  less  that  such  collision  normally  contributes 
to  the  formation  of  the  systolic  sound  at  its  close.  The  hypothesis 
seems,  in  trutli,  confuted  at  once  by  the  fact  that  the  blood  of  the 
ventricles  is  not  completely  expelled  by  their  systole.}  It  has 
been  suggested  that  a  clicking  quality  in  tlie  first  sound,  sometimes 
•to  be  detecteil  after  profuse  haemorrhage,  may  thus  be  generated  : 
the  idea  seems  by  far  more  fanciful  than  judicious, — and,  even  con- 
ceding its  justness,  it  throws  no  light  on  the  mtK:hanism  of  ihe 
normal  first  sound. 

(8)  That  the  systolic  sound  derives  its  special  dull,  booming 
quality,  and,  to  a  great  extent,  its  prolongation,  from  the  act  of 
muscular  contraction,  has  since  the  day  of  Laennec  been  habitually 
accepted  as  a  demonstrated  fact.  For,  it  is  urged,  on  the  one 
hand,  the  sound  has  been  heard  to  retain  these  characters,  irJwn 
the  heart  contracts  after  separation  from  the  body  and  the  action  of 
the  auricular  valves  is  preeented ;^  and,  on  the  other  hand,  a  very 

•  r.g.  KolM.rU.  V.  C.  H.,  Femalen,  Oct.  10,  IS.'iO. 

^  ^VIlcrc  a  thick  layer  of  eiiiphyfwmntons  luiif;  iDtcrrenes  betveen  tbe  heart  and 
chrat-wnll,  anJ  soinetimca  even  without  this,  I  tliiiik  there  is  reason  to  believe  the 
flnt  sound  miijr  be  Ritren  an  inlfrmiUrnlly  miirmur-IU-f  dinnicUr  at  the  ajies,  inde- 
pciiilriitly  of  any  diacaM  in  the  niilrnl  valve,  nmijly  by  tho  ap<>x-pciiit  of  the  heart 
imiiiiiKiii);  against  tho  Inng,  and  moving  some  of  its  contoined  air.  I  have  obaervoi) 
Ute  pbciiomeniin  (even  during  temporary  suspension  of  the  resiiiration),  where  this 
SMmed  its  sole  (ilniisilile  cxplunatiiin. 

X  As  is  well  known,  bIoo<l  may  ntill  be  tfen  in  tlie  interior  of  the  ventrirle  of  th« 
ttf>f^  after  Ihe  most  complete  systolic  expulsion  possible  in  the  nrK-in. 

f  This  it  difficult  to  conceive,  and  the  alatemcot  ia  certainly  at  Torijince  with 
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imitation  of  the  systolic  sound  is  to  be  found  in  that  of  a 
powerful  voluntary  muscle  abniptly  contracting.     I  may  mention 

tdiat  in  a  case,  unique  as  far  as  my  experience  and  reading  extend 
(aeeo  with  Mr.  Hanlwicke),  of  liypertrophy  of  the  recti  abdominis, 
atleudctl  with  powerful  contractions,  partly  reflex,  partly  conscn- 

^■nal,  of  their  tissue,  the  variation  in  intensity  of  the  muscular 
id,  according  aa  the  contractions  were  slow  and  gnulual,  or 
quick  and  abrupt,  was  very  striking  :  in  the  latter  case,  the  sound 
borv,  to  my  ear,  a  very  distinct  resemblance  to  the  first  sound  of 
tlie  heart  But,  on  the  other  hand,  sitnilartty  of  two  given 
sounds  must  not  be  tidcen  as  evidence  that  their  mechanism  is 
identical,  or  even  allied,  in  nature.  Thus  a  very  fair  imitation  of  the 
systolic  sound  may  be  ma<le  hy  snajjjiing  together  firmly,  but  not 
too  firmly,  the  ball  of  the  right  thumb  and  middle  finger  close  to 
the  ear.  Yet  there  is  not  to  be  found  among  the  wildest  specula- 
tioDB  on  fJie  cause  of  the  first  sound  any  hypothesis  of  mechanism 

f»8«imi]nble  to  this. 

(«)  The  abrupt  vibration  of  the  stretched  auricular  valves  has 

^been  hold  by  many  to  be  the  sole,  by  others  to  be  an  important, 
clement  in  the  pro<luction  of  the  sound.  The  latter  class  of 
rwwoners  arg\ic  that  this  membranous  vibration  impresses  the 
special  twanging  character  on  the  sound, — a  character  which  may 
be  detected  by  attention  at  its  outset,  and  which,  in  certain 
BtAtcs  of  altered  contraction  of  the  muscular  fibres,  almost  covers 
or  rivals  in  strength  the  sound  generated  by  these  :  the  elements 
of  sonorousness  of  individual  quality  exist  in  both  these  actions  ; 
and,  when  either  is  exj)erimentally  interfered  with,  a  correspond- 
ing change  is  found  to  follow  in  the  character  of  the  first  sound. 
Halford,  exjiosing  the  heart  of  a  living  animal  and  cutting  off  its 
supply  of  blood  by  pressure  on  the  afferent  veins,  drew  the  con- 
clusion that  the  sounds  ceased  then  to  be  heard,  because  there  was 
no  blood  to  act  on  the  valves.  This  experimental  result  is,  how- 
ever, capable  of  a  very  different  interi)retation,  as  we  shall  by-and- 
by  sec:  and  that  valvular  vibration  can  produce  any  sound  is 
denied  by  A.  Lcared,  on  the  ground  that  an  amount  of  strain  on 
the  part  of  the  valves,  immersed  as  they  are  in  a  viscid  fluid,  would 
bo  required  for  the  purpose,  which  cannot  be  conceived  to  occur.* 


Bta,  in 
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(  f)  It  seems  possible  tlie  sharp  shock  of  some  of  the  blood  against 
the  ventricular  surfaces  of  the  valves  plays  a  part  in  generating 
Bonic  noise  of  systolic  rhythm ;  but  with  the  systolic  sound  it  has 
probably  little  or  no  connection,  even  as  a  reinforcing  agency. 

(i))  It  has  been  maintiiiiied,  particularly  I  believe  by  IIoi)e, 
that  the  walls  of  the  ventricles  become  at  a  certain  period  of 
systole  at  once  tense  and  vibrating,  after  the  fashion  of  a  stretched 
membrane,  and  so  produce  a  specific  addition  to  the  nmscular 
bound  of  contraction.  This  tjieory  (wholly  unsupiwrted  by  ex- 
perimental evidence)  seems,  acoustically  as  well  as  physiologically, 
of  questionable  justness,  and  may  with  safety  bo  ignored. 

(6)  That  the  projection  of  the  ventricular  blood  against  the 
orifices  of  the  large  vessels,  and  against  their  flattened  sygmoid 
valves,  combined  with  tluj  diastolic  expansion  of  the  vessels,  is  jtro- 
ductive  of  some  shock-sound,  seems  scarcely  questionable  ;  for  a 
sound  is  audible  in  the  arteries  synchronously  with  the  heart's 
systole,  under  uircunistances  in  whicli  the  idea  of  mere  conduction 
from  tJic  heart  is  quite  inadmissible.  Such  sound  may  be  heard 
in  the  femoral  and  even  popliteal  arteries  sometimes,  where  no 
disease  of  these  vessels  or  of  the  aorta  exists :  in  a  word,  the 
diastole  of  the  arteries  is  in  itself  sonorous. 

(i)  The  collision  of  blood  with  blood  is,  according  to  A.  Leared 
(loc.  cit),  the  real  cause  of  the  first  sound.  Neil  Arnott  had  forty 
years  ago  laid  tlie  grouu<lwork  of  a  blood-concussion  theory  in  tho 
following  words : — 

"While  water  is  mnning  throngh  a  pipe,  if  a  cnck  at  the  extremity  be  audilcnly 
uliiit,  a  shock  and  noise  are  prwiticeJ  tlu're.  The  reason  is,  that,  the  forward  uiotiun 
of  the  whole  water  i-ontaiued  in  the  pl[ie  having  hecu  iuHtaiitly  arrested,  and  the 
inumriituin  of  a  liipiid  living  as  greiit  ux  ofa  »di<T,  the  walor  strikes  the  cock  witli 
tlir  same  force  an  a  bar  of  metal,  or  a  rod  of  wi>oil  having  the  same  weight,  and  moving 
with  the  same  velocity.  A  leaden  pi|>o,  if  of  groat  length,  is  often  widened  or  burst 
in  tills  experiment  .... 

"Tho  cinMinislancca  attending  the  circulation  of  tho  hlood  throngh  the  heart  will, 
op  connideriition,  be  fouiid  to  present  every  condition  noceasiary  for  the  nppliculioii 
and  illnittmtion  of  thii<  law  ;  there  is  the  current  of  blood  paiuing  through  tubos,  and 
thia  current  suddenly  aud  forcibly  orrcaled  by  the  doniro  of  the  valves. ' 


A.  Leared,  working  independently,  concludes,  from  experi- 
ments aud  close  reasoning,  that  tlic  sole  cause  of  the  first  sound  is 
llic  forcible  imjiact  between  fluid  in  motion  (that  coming  from 
tiio  ventricles),  and  fluid  in  a  state  of  momentary  rest  (the  blood 
columns  in  the  aorta  and  pulmonary  arter}').  The  experiment  of 
Halford,  jtist  referred  to,  is  naturally  appealed  to  in  confirmation 
of  bis  view  by  A.  Leared :  the  true  element  of  soniferousness. 
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lilood-shock,  canuot  be  present,  when  there  is  no  blood  to  produce 
the  shock. 

The  coutingL-nt  conditions  to  which  A.  Lcarcd  has,  on  proven 
grounds,  attju'Iied  inijwrtance,  are :  sufficient  viscidity  of  the 
blood;  sufficient  force  in  the  circulation;  sufficient  pressure  upon 
the  blood  ;  the  absence  of  obstruction  at  the  two  arterial  outlets 
of  the  heart. 

95.  Tti  tine,  the  thw)ry  atlvocuted  by  A.  Loared  appears  more  in 
'  aootirdanc^'  with  the  principles  of  physics,  and  better  recoucileublu 
with  numerous  facts  of  clinical  exiieriencc  (many  of  which  will 
appear  in  the  sequel)  than  any  of  its  rivals.  [029. ]  So  that 
from  ihe  stand-point  of  existing  knowledge,.!  should  be  inclined 
to  accept  the  doctrine  that  the  lirst  sound  of  the  heart  is  cssen- 
tinlly  the  product  of: 

Shock  between  the  advancing  blood  from  the  ventricles  and 
the  momentarily  fi.ved  blood  in  the  communicating  arteries. 
Then  as  a  constant  accessory  of  noise  with  systolic  time  must  be 
admitted. 

Forcible  shock  of  fluid  against  resisting  tissue, — that  of  the 
blood  against  the  oritices  of  the  large  vessels. 
And  as  occaaiotial  accessory  causes  of  noise  with  systolic  time 
wouhi  rank, 

Impulsion  of  solid  against  solid — that  of  the  heart's  apex 

against  the  chest-wall. 
Abrupt  friction  of  surfaces, — that  of  the  two  layers  of  the 
pericardium. 
But,  though  an  occasional  cause  of  noise,  systolic  in  time,  im- 
pulsion of  the  heart  against  the  chest-wall  is  not  only  not  t/w 
csitso  of  M<?  first  sound,  as  taught  by  Magendie,  but  that  impulsion 
may,  when  soniferous,  actually  either  partially  cover  or,  on  tho 
priQcii>le  of  interfering  vibrations,  weaken  the  true  first  sound. 

The  influence  of  valvular  vibration  seems  altogether  question- 
able, and  that  of  muscular  contraction  only  hypothetically  ad- 
miosible  as  on  accessory. 

But,  assuming  that  there  are  sufficient  reasons  for  rejecting 
the  Iong-Hocreditt.-<1  tlienries  of  valvular  vibration  and  muscular 
coutraction,  and  for  accepting,  a«  more  likely  to  be  true,  another 
hypothesis  in  tlieir  room,  it  is  consolatory  to  reflect  that  the  un- 
certainly, such  change  of  opinion  shows  must  still  hang  over  this 
part  of  the  heart's  phjaioUxjy,  does  not  carry  with  it  corresponding 
UDoertainty  as  to  the  clinical  siffnification  of  %'ariou8  pervTrtcd 
I  of  the  sound.  A  svstolic  murmur  of  certuia  attributes  ut  tlic 
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left  apex,  for  example,  will  continue  to  signify  reflux  through  the 
mitral  orifice,  no  matter  what  changes  of  theory  may  be  \^U'>- 
mulgated  or  accepted  concerning  the  mechanism  of  the  natunil 
sound.  But,  on  the  other  Iiaud,  it  does  carry  with  it  of  necessity 
more  or  less  uncertainty  as  to  the  mechanism  of  those  perversions. 
In  this  latter  point  of  view  the  blood-concussion  theory  is  the 
least  unsatisfactory  :  it  makes  clearly  intelligible,  for  instance,  as 
shown  by  A.  Leared,  the  change  of  a  shock-sound  into  a  murmur 
by  diminution  in  the  viscidity  of  the  fluid. 

96.  Mechanism  of  the  second  sound, — ^Tho  possibly  soniferous 
phenomena,  synchronous  with  the  second  sound,  are :  the  diastole 
of  the  ventricles,  and. rush  of  blood  into  their  cavities  ;  the  sudden 
recedencc  of  the  heart's  apex  from  the  chest  walls ;  the  abrupt  full 
of  the  iiuriculo- ventricular  valves  to  the  sides  of  the  ventricles  ;  the 
sudden  tension  of  the  sygmoid  valves,  and  impulsive  fall  of  the 
columns  of  blootl  against  them  during  the  arterial  systole ;  the 
arterial  systole  itself. 

(a)  Now,  powerful  though  the  diastole  of  the  ventricles  be — 
sufficiently  so  even  in  the  new-born  infant  to  open  out  violently 
the  hand  closed  around  them' — it  seems  certain,  as  a  matter  of 
I'xjjeriment  on  living  animals,  that  the  phenomenon  is  soundless. 
Negative  evidence  also  abounds  as  to  the  non-production  of  noise 
by  the  flow  of  blood  into  the  ventricles.  Both  occurrences  may 
be  looked  on  as  practically  non-soniferous  in  the  normal  state. 

(/3)  If,  in  the  natural  condition,  the  sudden  partial  separation 
of  the  layers  of  pericardium,  which  hud  come  together  in  systole, 
jiroduce  diastolic  sound  (and  it  would  be  diificult  enough  to  prove 
n  satisfactory  negative),  that  sound  is  so  slight  as  to  bo  inappre- 
ciable to  ordinary  ears.    In  disease  the  case  may  be  different  [98]. 

(y)  I  am  not  aware  of  any  experiments  tending  to  elucidate  the 
part,  if  any,  played  by  the  fall  of  the  auriculo-ventricular  valves 
in  generating  sound  of  diastolic  rhythm.  There  is  certainly  no 
evidence  even  tending  to  show  that  the  second  sound  is  in  any 
measure  thus  produced,  while  d  priori  argument  tells  in  the 
strongest  manner  against  the  possibility  of  such  influence. 

(6)  The  absolute  disajjjjearance  of  the  natural  second  sound  at 
tho  aortic  orifice,  and  its  persistency  (as  can  occasionally  be 
j)roved,  and  hence  as  may  always  be  inferred)  at  the  pulmonary 
orifice  in  cases  of  iiisufficictuy  of  tlie  aortic  valves,  shows  conclu- 


•  A»  noticod,  for  example,  by  Cnireilliier  in  hu  CMe  of  Ectopia  cordis. — Ouotto 
MMkalc  ;  Auftt,  1S41. 
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sively,  M  originally  taaght  from  clinical  observation  by  Carswell,* 
that  tlic  sygmoid  valvca  are  essentially  concerned  in  the  genera- 
lion  of  tlio  true  second  sound,  f 

Tliis  being  concealed,  the  sygmoid  valves  may  be  held  to  generate 
the  sound  by  their  vibration  at  the  moment  of  diastole,  or  tliey 
may  be  supjtosed  to  contribute  to  its  formation  through  their  in- 
flucuco  in  arresting  the  blood-current  in  its  diastolic  recoil  towards 
the  ventricles.  Tlie  first  of  these  notions  is  the  more  commonly 
recei\'ed ;  but  of  tlio  importance  of  the  second,  originally  advo- 
cated, (IS  far  as  I  know,  by  Neil  Arnottf,  and  subsequently, 
but  independently,  by  A.  Leared,|  no  doubt  can  be  enter- 
tained. 

Tliat  the  fall  of  the  column  of  blood  on  the  sygmoid  surfaces 
plays  the  sole  part  in  the  generation  of  the  second  sound  is,  per- 
haps, ojijiosed  by  one  principle  in  the  mechanics  of  the  heart  com- 
monly held  by  physiologists  of  the  present  day.     It  is  taught  that 

■  the  valvee  are  gradually  opened  out  by  the  receiling  blood,  which 
tAen,  and  not  till  then,  in  its  mass  falls  with  comparatively  full, 
or  at  least  temp>ered,  force  upon  them.    But  Uanuuernjk,  revising 

llwfein  a  forgotten  opinion  of  Lower,  maintains  that  the  valves 
are  first  ojicued  out,  and  thereupon  receive  abruptly  and  in- 
stantaneously tlio  full  weight  of  tlio  recoiling  blood  column.     If 

,  this  were  eventually  jjroved  to  be  the  fixct,  the  blood-concussion 
theory  of  the  second  sound  would  l>ecome  unassailable.§ 

(<)  Whether  the  arterial  systole  itself  contribute  or  not  to  the 
genenition  of //«•  second  sound  must  be  ailmitted  to  be  yet  oik'u  to 
inquiry.  But  that  the  phenomenon  is  soniferous  cannot  reasonably 
bo  doubted ;  the  occurrence  of  a  double  sound  in  the  arteries,  far 
distant  from  the  heart,  obviously  settles  the  jwint. 

(C)  Although  iliastolic  j<^gging  action  and  quasi-impulse  may 
oocar  without  actual  disease  of  the  heart,  yet  there  is  no  proof  of 
•och  impulse  being  per  se  soniferous ;  the  more  so  as,  even  in 
eases  of  strong  morbid  diastolic  impulse,  that  impulse  docs  nut 
Uiatiiictlj  produce  sound.  Magendie's  idea  that  the  nonual  second 
•oaod  is  produced  by  the  shock  of  the  right  ventricle  against  the 
aternum  takes  rank  among  the  unquestionable  errors  of  its  day. 

*  ArdtiTMOtn.  d*  M<ilecin«,  1831. 

f  Via*  fxttwit,  p.  («. 

X  Tlw  Souil*  nuaml  liy  the  CircuUtion  of  the  BlootI,  18IS1. 

I  "  H"  oli^erTw  A.  I/>«n?<l,  in  the  rxpfriiuuiit  on  the  "  IimuIcii  tulw  rel!eiT«d  to  \*y 
H.  AllK^  the  cock,  inatowl  of  bciu);  tuniivl  luililonly,  ia  no  lunu«l  ivt  tu  •lldw 
<mljr  •  unaU  nuuitity  of  watrr  to  imm  Uirough,  n  nmtlinK  rotitinuoun  miiinil  rrault*. 
Tki  ettange  of  the  iionnftl  mcodiI  beart-eouod  into  a  ntarmnr  from  iscompcteDOj  oT 
Um  valim,  U  ihua  ilcmuiutntcd.'' 
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97.  Hence  in  the  normal  state  the  causes  of  the  second  sound 
would  appear  to  be : 

The  recoil  of  the  lilood  on  the  surface  of  the  sygmoiJ  valves  ; 

The  sudden  tension  of  those  valves. 
And  it  seems  infinitely  probable  that,  the  former  of  these  causes 
plays  the  essential,  the  latter  a  very  subsidiary,  part  in  the  gene- 
ration of  the  sound. 

It  will  be  perceived  that,  according  to  the  theory  of  the  two 
sounds  now  accq)ted  as  the  least  open  to  grave  objection,  Ixitli  are 
protluced,  practically  speaking,  in  the  same  spot, — at  and  a  little 
above  the  level  of  the  sygmoid  valves.  Why,  then,  are  their 
points  of  maximum  loudness  at  difl'erent  Sjiots  ?  [SO.]  This  cer- 
tainly appears  a  difficulty  ;  but  it  equally  applies  to  the  valvular 
theory ;  for  tjie  sygmoid  and  the  auricular  valves  lie,  for  all 
acoustic  purposes,  on  the  same  level  [15].  It  appears  to  be  in 
some  way  an  effect  of  conduction  within  tfue  eJiest;  for  Cruveilhier, 
in  his  case  of  ectopia  cordis,  found  both  sounds  were  most  intense  at 
the  base, — in  so  much  that  he  suggests  we  should  look  to  tlio 
region  of  the  base  for  the  causes  of  both  sounds  \Jm.  «^]. 

98.  Morbid  reinforcements  ami  imitations  of  the  second  sound, — 
It  is  altogether  another  question  whether,  in  various  states  of  dis- 
ease, diastolic  occurrences,  naturally  soundless,  become  sonorous, 
and  so  produce  a  second  sound  of  tlieir  own, — or  whether  certain 
adventitious  phenomena  may  in  those  diseased  states  produce  an 
imitation  more  or  less  close  of  natural  diastolic  sound.  Concerning 
this  matter,  Skoda  argues,  that  as  exceptional  cases  occur,  in 
wliich  the  second  sound  is  weak  at  the  base,  and  loud  at  the  apex, 
while  there  is  no  diastolic  impulse  against  the  chest  wall  to  afford  a 
possible  explanation,  the  sound  must  originate  in  part  in  the  ventri- 
cular region.  He  suggests  that  it  may  be  produced  either  by,  first, 
the  stroke  of  the  blood  under  special  circumstances  against  the 
ventricular  walls  during  the  diastole  of  the  heart :  or,  secondly, 
by  separation  of  the  heart's  apex  from  the  surface,  against  which 
it  had  been  pressed  during  the  systole ;  or,  thirdly,  by  separation 
from  the  chest-wall  of  the  portion  of  pericardium  which  had  been 
driven  against  this  during  the  sj'stole. 

As  for  the  first  suggestion:  we  have  admitted  that  in  the  nor- 
mal state,  the  blood  enters  the  ventricles  from  the  auricles,  with  a 
current  so  calm  as  to  prevent  audible  sound  from  being  thereby 
produced  in  the  former  cavities.  But  in  cases  of  highly  marked 
aortic  reflux,  blood  falls  with  notable  force  into  the  left  ventricle, 
and  may  conceivably  generate  sound.     I   have   unquestionably 
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lieard,  at  tlie  left  apex,  a  distinct  sonnd  in  more  than  one  such 
cft»e,  while  at  the  aortic  base  the  ordinary  munnnr  of  reflux  alone 
L existed :  cases  of  the  kind  would  probahly  be  more  frequently  met 
Iwith,  were  it  not  for  the  loudness,  aud  transmission  to  the  apex, 
of  the  murmur  evolved  at  the  base.*  I  presume  this  intensified 
woond  sound  caimot  be  the  transmitted  sound  of  the  pulmonary 
ftlvcs,  because  I  have  found  it  stronger  ut  the  left  than  the  right 
npex  ;t  Uioogh  it  might  certainly  lie  argued  that  this  greater  in- 
tensity of  diastolic  sound  at  the  left,  might  depend  on  greater 
intensity  of  diastolic  murmur  at  the  right,  apex  (murmur  drown- 
ing sound) ;  for,  as  I  shall  hereafter  sliow,  the  rule  in  aortic  reflux 
is,  that  the  attendant  murmur  is  better  conductetl  down  the 
sternum  than  along  the  left  ventricular  region. 

Tl>e  setxmd  and  third  suggestions  are  certainly  plausible.  And 
for  this  reason  :  if,  while  the  ear  is  applied  to  a  8tethescoi>e  on  the 
chest-surface,  a  neighbouring  spot  be  percussed  with  the  point  of 
n  finger,  which  is  instantly  witlnlrawu  when  the  blow  has  been 
given,  two  sounds  will  be  heard  for  each  blow ;  the  first  strong, 
t-orresponding,  of  course,  to  the  direct  impulse ;  the  second,  very 
wcjik,  to  the  removal  of  the  finger  from  the  point  percussed. 
Now  the  reccdcnce  of  the  heart's  point  from  the  side  is  here 
imitated.^ 

In  all  litis  the  usual  ingenuity  of  Skoda  is  apparent ;  but  ho 
r|i{>car«  to  mo  to  have  lent  his  influence  too  much  to  establish  the 
iiuwnrnintcd  conclusion,  that  because  in  certain  states  of  disease  the 
two  last  [ihenoinena  may  protluce  noise  of  diastolic  rhythm,  ergo, 
thev  take  part  in  genenitiug  the  natural  second  sound. 

An  allied  hypothesis,  founded  on  the  principle  just  explaine<l, 
iha(  the  true  second  sound — essentially  ventricular — is  at  least 
in  part  (it  has  even  been  aftirmed,  wholly),  caused  by  abrupt 
dia8t</lic  separation  of  the  surfaces  of  the  auricular-ventricular 
Talrcs  that  had  been  brought  together  in  systole,  counts  few,  if 
anj  adherents  at  the  present  day. 

6omo  further  facts,  bearing  on  this  part  of  the  subject,  will  bo 
noticed  in  the  acoouut  of  Reduplication  of  the  heart-sounds  [p.  73]. 


•  Flood,  U.  C.  H.,  M»lo«.  rol.  rji.,  p.  2«5.- 

f  !  i^ortioa  of  cuoi  of  uiitnl  rfflux  with  dilttrd  hjrprrtrophr.  uu 

\aX"  iiid  iDAy  be  found  at  tliu  left  apex; — its  cxpUiiation  will  \k 

:  '  I  moro  Mtisikctoiy  if  the  inner  snrfiico  of  tbo  cheatwoU  lie  ]icr- 

im»*  ulijoct. 
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U. — MODIFICATIONS    OF   THE  HEARTS    SOtTNDS,    OCCURRINO 
INUEPKNDENTLY    OF   CARDIAC    DISEASE. 

99.  Mo(Ufications  ocnirrinff  in  the  sounds  at  their  site  of  proiliic- 
tion. — (a)  Tlic  description  now  given  of  the  sounds  of  tlie  heart 
applies  especially  to  the  mule  adult.  Tlic  first  soiuid  is  somewhat 
higher  pitched  and  more  ringing  in  females  and  in  children  than  in 
males,  and  hence  apparently  more  intense.  In  women,  too,  it  is 
haliituntjy  more  extensively  audible  than  in  men  ;  but  rather  in  all 
]>robabiliJy,  from  the  acoustic  conditions  of  the  chest  generally  than 
as  an  intrinsic  attribute  of  the  sound  itself. 

{b)  Variation  of  attitude  has  little,  if  any,  effect  on  the  second 
sound :  but  the  first  is  commonly  stronger  in  the  erect  than  in 
the  reclining,  and  in  the  prone  than  in  the  supine,  postures  :  the 
reasons  are  obvious. 

{c)  The  extent  and  direction  of  transmission  of  the  natural 
sounds  of  the  heartare  modified  by  various  changes  in  the  conduct- 
ing faculty  of  the  structures  and  organs  within,  or  on  the  confines 
of,  the  thorax  ;  hence  the  obvious  inference  that,  unless  the  absence 
of  such  changes  has  been  established,  we  are  not  justified  in  in- 
ferring that  &  plus  or  7ninus  extent  of  projiagation  depends  on  the 
state  of  the  heart  itself.  Thus,  as  a  ready  illustration,  enlarge- 
ment upwards  and  uiwards  of  the  liver  or  spleen  renders  the  sounds 
imduly  audible  in  one  or  other  hypochondrium;  but  alterations  in 
the  density  of  the  lungs  practicaily  furnish  the  most  striking  and 
significant  examples. 

(d)  When  the  heart  is  displaced  by  disease  extraneous  to  itself, 
it  might  be  supposed  that  the  points  of  maximum  force  of  its 
fioands  would  likewise  be  displaced :  this  is  true,  however,  to  a 
nmch  greater  extent  of  the  first  sound  than  of  the  second,  and 
for  the  evident  reason  that  the  apex  of  the  organ  is  more  moveable 
than  its  baae.  In  left  pleuritic  effusion,  for  example,  when  the 
inaximum  point  of  tlie  first  sound  is  carried  to  near  the  right 
nipj)le  (say  seven  or  eight  inches  out  of  its  place),  the  maxinuun 
of  the  second  scarcely  swerves  farther  than  to  the  right  edge  of 
tlie  sternum,  or  one  and  a  half  inches  from  its  post.  Now  it 
follows  from  this,  that  the  line  connecting  the  maxima  points  of 
the  two  sounds  deviates,  more  or  less  extensively,  from  the  almost 
verticul  bearing  it  presents  in  health. 

(<»)  The  intensity  of  the  heart's  sounds  is  increased,  and  even 
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the  pitch  of  the  first — heightened,  hy  nervous  excitement  of  all 
kinds :  in  the  hysterical  and  epileptic  paroxysm  this  is  sometimes 
strikingly  remarkable ;  emotion,  whether  of  fenr,  anger,  &c.,  has 
a  similar  effect,  the  sounds  being  in  some  instances  audible  even 
to  the  individual  himself,  and  t<i  by-standers  at  one  or  two  feet 
distuuc^  fn)m  the  chest.  Diseases  attended  with  marked  debility 
[weaken  both  sounds ;  but  this  effect  is  greatly  more  perceptible 
|in  tlie  first  than  the  second :  the  essential  mechanism  of  the 
two  sounds  gives  in  each  instance  the  clue  to  this  difference. 

(/)  Certain  conditions  change  the  combined  force  and  quality 
.of  the  first  sound  by  influencing  some  one  of  its  elements  without 
effecting  the  others.  In  continued  fever  the  general  weakness, 
impairing  the  ventricular  jwwcr,  lessens  the  force  of  the  bloml- 
alux-'k  at  the  arterial  orific^-s,  and  gives  the  first  sound  a  click- 
ing clmrncter,  akin  to  that  of  the  normal  second  sound.  Again, 
nervous  excitement  intensifies,  and  sometimes  even  gives  a  ring- 
ing, metallic  quality  to  tlie  systolic  impulsive  noise,  pro<luced  by 
'tlie  projection  of  the  organ  against  the  side,  so  much  so  as  to 
throw  the  real  elements  of  the  first  sound  into  the  shade.  The 
•econd  sound  is  comparatively  little  affected  in  cither  case. 

ICK). — Moilijicatkws  arisimj  in  the  sound:!  Inyond  t/wir  site  of 
f/roducfion. — The  changes,  just  noticed,  occur  at  the  spots  of  pro- 
duction of  the  sounds.  Can  the  heart's  sounds  be  increased  in 
}J(jrcr,  or  changed  either  in  pitc/i  or  in  <ptalitt/,  subsequent  to  their 
generation,  and  through  the  influence  of  conditions  beyond  the 
heart? 

{a)  Both  sounds  may  be  materially  louder  in  the  site  of  a 
cavity  under  the  left  clavicle  than  at  the  mid-sternal  base :  and 
though  rarer,  when  the  cavity  is  seated  at  the  right  ajwx,  such  in- 
I  creatM;  in  amount  of  tone  is  even  then  not  unknown.  More  than 
this,  in  a  case  of  well-marked  chronic  consolidation  of  the  apex  of 
Xhe  Tx^xt.  \vin^,  the  Kccomf  sound  of  the  heart  fth is  organ,  the  arch 
of  the  aorta,  and  the  pulmonary  artery  being,  as  far  as  ascertain- 
able from  signs  and  symptoms,  perfectly  healthy)  rras  decidedly 
under  the  rigid  clacicU  than  at  the  mid-sternal  base.  No 
reinforcement  existed  at  the  sternal  notch,  nor  under  the  left 
clavicle ;  the  peculiarity  was  therefore  not  due  to  reinforcement  in 
the  arch  of  the  aorta  :  and  further,  the  mediastinum  and  apex  of  the 
left  lung  were,  judging  from  their  percussion-note,  free  from  solid 
Her.  Here,  then,  was  a  case  where  the  second  sound  proved 
to  bo  louder  at  about  throe  inches  distant  from  ita  point  of  pro- 
duction than  at  that  point  itself:  the  pitch  of  the  sound  in  tlio 
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two  places  was  identically  the  same.*  Tlie  mechanism  of  increased 
tone  was  hero  that  distinfruished  as  "  unison-resonance."  f 

{/))  Although  it  be  theoretically  conceivable  that  full  or  rise  in 
pitc/i  of  the  heart's  sounds  shall  occur  indejiendently  of  any  other 
change,  in  the  course  of  their  conduction  through  varying  media 
to  the  chest-surface,  I  know  nothing  of  such  moilification  aa  matter 
of  experience,  except  under  the  circumstances  referred  to  in  the 
next  paragraph. 

(c)  The  condition  of  the  hollow  organs  of  the  abdomen, 
especially  the  stomach,  sometimes  curiously  mmiifies  the  qualiti/ 
of  the  heart-sounds.  When  tliat  viscns  is  distended  with  gas  tn 
a  certain  oniount,  the  sounds  resound  within  it  with  a  high-[)itched 
metallic  ring,  and  so  loudly,  sometimes,  as  to  be  perceptible  to  and 
seriously  alarm,  the  patient.^  Large  cavities  in  the  adjoining 
lung  (especially  if  tlieir  walls  be  hard,  and  the  pleural  sac  dis- 
tended with  gas,)  sometimes  augment  the  heart's  sounds  by 
"  unison- resonance,"  perhaps  by  echo,  in  a  similar  way:  but  in 
some  instances  the  pitc/i  of  the  sounds  undergoes  change. 

101.  The  number  of  sounds  corresponding  to  each  revolution  of 
the  heart  may  be  increased,  but  not  diminished,  independently  of 
structural  disease  in  itself,  in  the  manners  to  be  presently  de- 
scribed [p.  73]. 

III. — MORBID    STATES    DEPENDENT   ON   HEART-DISEASR. 

102.  Tliese  are  referrible  to  the  heads  of — L  Modified  sounds  ; 
and,  II.  Adventitious  sounds  or  murmurs. 

I. — MODIFIED   HEART-SOUNDS. 

103.  The  intensity  or  loudness,  and  the  extent  of  transmj'ssion 
of  the  sounds,  when  modified  by  heart-disease,  stand  in  the  direct 
ratio  of  each  other. 

(a)  Increase  in  both  respects  is  observed  to  its  maximum  in 
dilate<I  hypertrophy,  so  long  as  the  valves  remain  healthy.  In  this 
condition  it  may  Ihj  held  that  muscular  substance  exists  in  suffi- 
cient excess  to  intensify  the  blood-shock  causing  tlie  first  sound, 
while  the  thinness  of  tlie  walls,  as  compared  with  the  size  of  tho 
whole  organ  and  the  capacity  of  its  ciivities,  favours  resonance, 

• 

•  In  Allen,  r.  C.  H.,  Males,  voL  ix.,  p.  196,  the  »roe  pheDomonon  w»8  acoer- 
tallint  nil  tlir  Ir/I  aide. 

t  Viil.  l>i.<u!*iiot  uf  Uiufn,  i\\\  Edit.,  p.  H4. 

•  WarrBii,  V.  C.  U.,  Males,  voL  viii.,  p.  36  ;  ancnriun  of  arch  of  aorta. 


AUSCULTATIOy. 


C5 


aud  acta  as  a  special  source  of  loudness.  Again,  tho  forcible 
propulsion  of  the  blood  into  the  aorta  lends  to  proportionally- 
forcible  reaction    of   the  arterial    coats,    and  unusually   sharp 

I  recoil  of  the  column  of  tho  blood  on  the  sygmoid  valves, 
hence  a  loud,  full-toiie<l  second  sound.  In  simple  dilatation, 
the  first  sound,  louder  than  in  liealth,  is  sharper  aud  more 
toned:  the  hejirt  is  brought  more  extensively  than  natural  into 
contjtct  with  the  chest  walls,  while,  possibly ^  the  form  of  the 
ventricles  lends  itself  more  eifectively  than  in  health  to  imperfect 
uutson-resonance.  Induration  of  the  walls  of  the  heart  weakens 
the  first  sound,  by  lessening  contractile  power;  it  will  further 
give  peculiar  intensity  to  the  noise  produced  by  impulsion  of  the 
apex  against  the  side,  if  the  other  elements  of  that  addition  to 
tlie  true  first  sound  chance  to  be  present. 

Functional  excitement  of  the  organ  also  intensifies  the  sounds, 
whetlier  such  excitement  be  de|)endent  on  incipient  inflammation 
of  the  organ  itself  or  of  its  membranes,  or  on  general  pyrexial 
disturbance  previous  to  the  occurrence  of  debility.  But  excitement 
of  purely  n^rtous  or  neurotic  dynamism,  by  increasing  the  force  with 
rhich  the  blood  is  propelled,  is  the  most  powerful  intensifier  of  the 
rt's   sounds ;    it    will  even   temporarily  produce  a  loud  first 

Iftoand  from  a  solidly  hypertrophous  left  ventricle,  aufl  alone  and 
tiunided  has  much  more  frequently  than  any  organic  aflection  been 

[.known  to  render  the  souuds  audible  at  a  distance  from  the  sur- 
I  of  the  heart.      I  doubt  if  any  structural  change,  unaided  by 

rncrvons  excitement,  be  competent  to  produce  the  latter  jiheao- 
tnennn  [99,  <•]. 

TIjc  quantity  of  blood  circulating  through  the  heart  also  modifies 
the  intensity  of  the  first  sound.  If  the  quantity  be  cousiderable, 
the  struggle  of  the  ventricle  to  force  it  on  is  considerable  and 
prolonged ;  but  the  sound  does  not  gain,  indeed  rather  loses,  in 
resonance  and  loudness.  When  tho  quantity  is  small,  on  the  con- 
trary, there  is  no  such  struggle ;  the  ventricles  contract  abruptly 
,  flouorously.      It  is  umler  those  circumstances  that,  as  already 

'^nentioned  [O*.  y]?  it  has  been  suggested  collision  of  the  ventri- 
cular surfaces  may  intensify  and  modify  the  quality  of  the  systolic 

k«oond. 

(6)  Tho  sounds  are  weakened^  whore  the  muscular  structure  of 
Ihe  heart  is  encroached  upon  by  morbid  infiltrations,  or  de- 
lirriomffd  by  its  own  disease.  Softening,  obesity,  fatty  meta- 
morphosis, cancerous  infiltration,  atrophy  with  fibroid  infiltration, 
•11  impair  its  force.      In  dilatation  with   attenuation,  the  first 
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sooBd,  thoagh  sharp-tooed,  is  (eeble — probablj  from  copjoiaed 
dMage  in  the  sMCMu  straetnn. 

In  simple,  and  still  more  in  ooooentric  bjpertnplif ^  of  the  left 
ventricle,  the  first  soond  is  weekened  at  the  apex  in,  it  mar  almost 
be  Mid,  the  direct  ratio  of  the  increase  in  mass  of  the  Bnwcnlar 
■afastanoe  and  decrease  of  the  cavity.  In  extreme  eases,  the  fiiat 
soond  majr  be  completelj  de6cient  over  the  left  ventricle  and  per- 
ceptible onlj  at  the  base,  or  towards  the  easifbrm  cartilage.  The 
eompaet  packing  of  the  muicnlar  stmctare  maj  be  supposed  to 
interfere  vith  freedom  of  contraction,  and  the  diminished  sixe  of 
the  cavity  obviously  most  impede  the  play  of  its  parietes.  Even 
valvular  action  is  diminished  in  scope,  and  while  the  mitral  valve 
ia  of  less  saperficial  extent  than  fairly  proportional  to  the  in- 
creased thickness  of  the  veutricle,  it  is  often  thicker  than  nataraL 
Tbe  entire  mass  of  the  ventricle,  too,  may  not  contract  simnlta- 
neously.  But  whatever  be  the  theory  adopted  of  the  mechanism  of 
the  first  sound,  its  dimioished  tone  in  pore  hypertrophy  rwnai— 
difScolt  of  comprehensioD. 

Accumulations  in  the  pericardium  of  fluid,  of  air,  or  of  air  and 
fluid  combined,  weaken  (as  well  as  otherwise  alter)  tbe  aoands  bj 
removing  their  seats  of  production  from  the  sur&oe.  I  do  not 
know  clinically  tlie  efiect  uf  solid  formations  in  the  pericardinm  ; 
they  may  be  conceived  to  weaken  the  sounds  in  one  way,  and  in- 
tensify them  in  another, — severally  in  regard  of  production  and  of 
conduction. 

Local  want  of  musctilar  and  nervous  tone,  associated  or  not 
vrith  systemic  feebleness,  weakens  tlie  first  sound. 

In  some  rare  cases  that  fall  under  our  notice,  nJttU  tkefrit  tottnd 
ha»  jtrmtd  to/eeble  a*  to  be  scarcely  tuidiiie,  tAe  second  kat  been 
JuU-tojud,  atrong,  and  audible  orer  the  entire  ekett.  The  notion  of 
a  hypertropbous  condition  of  the  pulmonary  artery  suggests  itself 
aa  a  {>o8.Hible  explanation  ;  but  I  have  no  certainty  of  knowledge 
oo  the  matter.  In  the  cases  referretl  to,  none  of  the  commonly 
admitted  affections  of  the  heart  or  great  vessels  existed. 

{e)  Tlie  duration  of  the  Jirst  sound  f&Us  below  the  natural  stan- 
dard in  dilatation  without  hypertrophy,  or  with  attenuation,  and 
under  all  circumstances  which  shorten  the  period  of  muscular 
actiun.  Tbe  sound  is  lengthened  more  or  less  in  hypertrophy, 
with  moderate  dilatation ;  and  if,  in  addition,  the  mass  of  circulating 
blood  be  large,  or  if  the  aortic  orifice  be  at  all  obstructed,  the 
aoond  may  be  sufficiently  prolonged  to  fill  nearly  two-thinis  the 
period  of  each  revolution  of  the  heart 
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The  aecond  sound  is  shortened  by  a  thin  paper-like  state  of  the 
sygmoid  valves  and  by  thinness  of  the  blood  ;  its  pitch  rises  under 
Xhv  same  influences.  The  sound  is  lengthened,  on  the  contiary, 
by  thickening  of  the  valves,  and  a  loose  inelastic  condition  of 
their  texture.  Probably,  too,  thickening  of  the  non-striated 
loscular  {Kjrtion  of  the  arterial  walls  will  lengthen  their  own 
Btolc,  and  hence,  probably,  the  diastolic  heart-sound.  Another 
curious  cause  of  prolongation  of  this  souud  will  be  by-and-by 
ELdescribed. 

(rf)  The  points  of  maximum  intensity  of  the  heart's  sounds  are 

more  liable  to  displacement  by  extrinsic  than  by  intrinsic  causes; 

tJie  latter,  however,  in  some  forms  influence  them.    Enlargements 

of  the  heart  generally,  whatever  be  their  nature,  lownr  the  raaxi- 

mnm  point  of  the  first  sound.     Simple,  and  a  fortiori  concentric, 

hypertrophies  influence  its   position  much  less,  in  proportion  to 

■their  masa,  than  the  eccentric  variety  of  the  disease.     Pericardial 

effusion,  when  it  raises  the  apex,  raises  the  point  of  maximum 

^intensity  of  the  first  sound  ;  and  in  some  rare   instances  I  have 

(Down  this  carried  backwards,  the  sound  being  more  distinct  in 

tlie  left  vertebral  groove  than  in  the  ordinary  apex-region.  Hyper- 

tjwphy  of  tlic  right  ventricle  lowers  its  own  first  sound ;  of  the 

left.,   carries    its  own  immediately  to  the   left,   as    well    as  de- 

[jresses  it.      In  all  cases  of  depression  of  the  first    sound,   the 

[■econd  is  similarly  aflected,   but  to  a  less  degree.     Marked  ec- 

eotric   hypertrophy  of  the  auricles  would  also  probably  lower 

be  first  more  than  the  second  soiud ;  but  I  do  not  know  this  from 

'  experience. 

{«)  Tlie  distance  of  the  heart's  sounds  from  the  ear  of  the 
lascultator  is  very  manifestly  increased  m  cases  of  fluid  and  gase- 
accunmlation  in  the  pericardium.  There  is,  however,  an 
Bional  source  of  fallacy  here;  the  sounds  are  commonly 
listened  to  in  the  natural  situation  of  the  apex,  and  not  in  the 
{bbourhood  of  the  nipple  or  fourth  rib,  whither  that  apex  has 
lOirried  by  the  disease.  Agglutination  of  the  pericardial  sur- 
R,  on  the  contrary,  brings  the  sounds  nearer  than  natural  to 
Ib^ear;  if  not  precisely  at  their  maximum  points,  beyond  these. 
Enlarffcraent  of  the  heart,  sufficient  to  push  away  the  left  Inng, 
twill  have  a  similar  cfl'ect.  The  first  is  more  affected  by  these 
Dges  than  the  second  sound. 
(/)  The  quality,  and  with  this  the  pitei,  of  the  heart's  soundd 
w  fnhject  to  serious  modifications. 
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Tlie  frst  sound  becomes  dull,  mufnetl,  toneless,  and  in  some 
cases  almost  null,  at  the  apex,  where  dense  livpertropliy  is  con- 
joined with  a  thickened  inelastic  condition  of  the  auricular  valves. 
Ou  the  other  hand,  where  the  ventricular  walla  are  thin  and  the 
valves  natural,  the  first  sound  becomes  more  or  less  clear,  flapping, 
or  clicking,  with  raised  pitch;  if  those  walls  be  in  a  state  of 
eccentric  hypertrophy,  and  t!io  valves  somewhat  thickened,  the 
sound  assumes  a  clanging  sharacter.  At  least,  these  statementa 
are  in  accordance  with  tlie  majority  of  results;  but  exceptions, 
explicable,  perhaps,  sometimes  by  the  state  of  the  heart's  texture, 
— in  others  inexplioHblc, — pretty  frequently  occur.  It  would  be 
difficult  to  describe  or  exjdain,  for  instance,  the  viirieties  of  quality 
found  in  the  first  sound  of  soft,  flabby,  fatty  hearts,  with  hciilthy, 
or  nearly  healthy,  valves.  Elevation  of  pitch  is  associated,  as  a 
rule,  either  with  tljinness  of  the  muscular  walls,  or  with  a  watery 
state  of  the  blood. 

The  first  sound  sometimes  possesses  a  peculiar  full-toned  quality, 
without  the  least  sliarpncss,  while  it  is  strongly  accentuated  at  the 
commencement,  and  commonly  prolonged  :  the  nearest  articulate 
symbol  of  the  two  sounds,  under  these  circimistances,  nppears  to 
be  b'oom-tup,  pronounced  with  strong  emphasis  on  the  b,  I  have 
observed  this  peculiarity  in  cases  of  eccentric  hypertrophy  of  the 
left  ventricle, — Jjut  without  ascertaining  the  special  condition  oa 
which  it  depenils. 

The  quality  of  the  systolic  sound  at  the  npex  seems  sometimes 
sharjily  knocking;  but  with  cnre  this  knocking  qualitj' is  separ- 
able by  the  ear  from  the  true  heart-sound,  and  obviously  depends 
on  the  impulse  of  the  apex  against  the  side, — but  not  necessarily 
against  the  inferior  border  of  the  fifth  rib,  as  imagined  by 
Hope.  Knocking  impulsive  sound  cannot  be  called  au  essential  or 
even  habitual  attendant  on  any  particular  disease  of  the  heart; 
neurotic  palpitation,  especially  if  the  edge  of  the  lung  be  by  some 
disease  of  its  own  carried  unduly  towards  the  left,  will  readily 
produce  it  in  a  structurally  healthy  organ.  Tlu'n-wallcd  resonant 
chests  supply  it  with  greater  ease  than  others;  and  morbid  indur- 
ation of  the  heart's  apex,  or  calcification  of  the  pericardium,  will 
nid  in  intensifying  it.  The  heaving  and  steadily  pushing  character 
of  the  impulse  in  simple  hypertrophy  prevents  its  occurrence  in 
that  disease  :  eccentric  hypertrophy  is  the  form  of  enlargement  it 
most  frequently  accompanies. 

Tlie^rjrf  sound  is  sometimes  slightly  rough,  and  approaching  in 
qnality    to  a  murmur  at  the  apex  ;  it   is,  in  fact,  murmur-like^ 
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without  beiag  actually  converted  into  a  murmur.*  This  may  be 
(a)  a  persistent  condition,  observable  week  after  week,  while  the 
patient  remains  under  treatment ;  or  (/3)  a  temporary  state,  con- 

IptsDtly  noticeable  for  a  few  days,  and  then  disaiipearing ;  or  (y)  a 

[mere  tnmsieut  phenomenon,  occurring  with  some,  absent  from 
other,  beats  of  the  heart.  In  the  first  case  (a),  it  has  appeared  to 
me  referriblc  to  an  incipient  or  slight  amount  of  some  one  of  the 

L  organic  conditions  which,  carried  further,  produce  a  perfect  systolic 
niurmur.  Can  it  ever  be  produced  by  a  buzzing  murmur-like 
quality  in  muscular  sound,  j)roduced  by  slow,  drawling  contraction 
of  the  fibres,  or  some  special  alteration  of  their  texture?  The 
second  case  (/3)  is  exemidified  by  some  excessively  rare  instances  of 
acute  rheumatism,  where  the  systolic  sound  at  the  left  apex, 
n»ughened  and  murmur-like  for  a  few  days  at  the  outset,  then 
loses  this  quality,  either  permanently,  or  to  resume  it  again  at  a 
lator  jieriod  in  a  more  decided  fonn.|  Passing  vascular  roughness 
of  the  mitral,  or  even  ventricular,  endocardium,  and  imperfect 
closure  of  that  valve  from  the  influence  of  irritation,  suggest 
themselves  as  possible  causes  of  the  phenomenon;  but  anatumicid 

.  evidence  is  fj  naturd  rcrum  wanting  on  the  point.     In  the  tiiinl 

lcMe(y),  the  peculiarity  is  caused  either  by  coincidence  of  the 
respiratory  sound  with  that  of  the  heart, J  or  by  rubbing  of  the 

|«pex  against  the  pericardiuni,§  or  by  movement  of  air  in  the 
•djotning  lung-substance  praluced  by  tlie  cardiac  impulse,  or 
(the  most  imfHirtant  cause,  because  the  most  likely  to  lead  to 

f  error)  by  a  tendency  to  reduplication  of  tlie  first  sound. 

The  «ea»w/ sound  at  the  base  is  rendered  dull,  and,  so  to  speak, 
thtd-like,  by  fibro-fatty  thickening,  without  insufficiency,  of  the 
sygmoid  valves.  Diminished  elasticity  of  the  arterial  walls  has 
a  similar  etTecL 

Like  the  first,  the  second  sound  may  be  murmur-like,  tempo- 
rarily or  permanently.  Very  trifling  insufficiency  will  probably 
thus  modify  its  quality  ;  whether  marked  reticulation  of  the  valves 
may  eaffice  for  the  purpose,  will  hereafter  be  discussed.  The  mt>8t 
common  canse  of  murmur-like  quality  iii  this  sound  is  a  tendency 
to  reduplication. 

*  In  tb«  ca*e  ulready  r«fen«d  to  [93,  t\  wlien  tli«  contraction  of  tbs  ali<lominHl 
miurln  ncntrml  lu  s  olow  Tenuiculu  muincr,  the  iouikI  wu  dutuictly  of  mnnuur- 
hlu  tiuality. 

t  JaniM  n»v        ^'    '■    H,  Oct., 1850. 

2  It  I*  Mine  t  ibic  to  MtUfy  oncMir  nn  Iho  inflaroce  of  thii  coincidenea, 

yil»..  to  '  >'>  <  . ...I  ut  to  sunjiend  liia  tirrjtthinj. 

I    •  wi  ohanctcr  and  tbe  inllurncc  of  cbangc  of  {wstnra  will  gnu*- 

tallv  _  . :  variety  from  a  true  Diuruiur. 
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{(/)  The  natural  accentuation  of  the  sounds,  as  shown  in  a  pre- 
vious page,  is  liable  to  numerous  perversions ;  but  as  tiie  accent 
falls  on  whichever  sound  is  intensified,  and  mainly  at  tlie  8[)ot  of 
intensifictttifin,  repetition  may  be  saved  l)y  relcrriiig  the  reader  to 
the  paragraphs  on  augmented  intensity.  When  the  heart  is  weak 
and  flabby,  either  from  organic  change,  or  from  want  of  tone, 
there  may  be  a  total  deficiency  of  accent  on  either  sound  at  the 
apex;  the  sounds  resemble  those  of  a  vibrating  pendulum. 

Or  the  normal  spot  of  accentuation  may  be  displaced.  Thus  the 
second  sound  is,  in  certain  rare  cases  of  mitral  regurgitation,  so 
intensified  that  the  accent  fulls  on  it,  even  wlien  iuisculted  at  the 
heart's  apex.  And,  again,  in  fatty  metamorphosis,  the  accent 
may,  and  commonly  does,  distinctly  fiJl  on  the  diastolic  sound  at 
the  apex. 

(/t)  Like  the  sounds,  the  silences  vary  in  disease  in  relative 
duration.  The  first,  or  post-systolic,  silence  is  lengthened  by  de- 
ficient elasticity  of  the  arterial  walla,  whereby  the  recoil  of  the 
blood  on  the  valves  is  sluggishly  eflected ;  so,  too,  whenever  the 
first  sound  is  disproportionately  shortened,  the  first  silence  is 
lengthened.  Tlie  first  silence  is  normally  so  short,  that  it  is 
difficult  to  appreciate  its  decrease. 

The  second,  or  post-diastolic,  silence  is  lengthened  in  cases  of 
advanced  constriction  of  the  mitral  orifice;  the  process  of  filling 
the  ventricle  is  laborious  and  slow,  and  hence  the  systole  lags, 
as  it  were,  behind  ita  time.  When  the  circulation  is  greatly 
slackened,  the  second  silence  is  generally  disproportionately  pro- 
longed. 

(i)  The  relationship  of  the  sounds  of  the  heart  to  the  pulse  varies 
in  disease. 

In  the  normal  state,  the  first  sound  is  apparently  synchronous 
with  the  diastole  of  the  arch  of  the  aorta,  the  pulmonary,  carotid, 
and  subclavian  arteries ;  thenceforth,  the  furtlier  the  vessel  from 
the  heart,  the  more  distinct  is  the  interval  between  the  systolic 
sonnd  of  that  organ  and  the  arterial  diastole.  It  is  difficult  to 
determine  the  possible  length  of  interval  consistent  with  health: 
but  it  may  be  affirmed,  tliat  if  the  diastole  of  the  most  distant 
vessels,  as  the  posterior  tibial  and  dorsal  artery  of  the  foot,  is  so 
mnch  retarded  as  to  become  synchronous  with  the  second  sound, 
the  state  is  morbid.  This  retardation,  which  was  first  noticed  by 
Henderson  as  an  attendant  on  insufficiency  of  the  aortic  valves, 
may  with  care  be  detected  in  many,  but  unquestionably  not  in  all, 
cases  of  that  disease.     Pussibly  where  no  morbid  retardation  can 
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be  discovered,  Uie  failure  may  depencl,  not  on  its  absence,  but  on 
its  being  carried  to  such  extremes,  that  the  arterial  pulse  produced 
by  one  cardiac  systole  is7ttrt5i-8ynchronou8,  or  actually  synchronous, 
with  the  next.  The  only  fivct,  however,  I  know  of,  supporting  tliia 
idea,  is,  that  it  is  in  extreme  cases  of  aortic  regurgitation  the  pulse 
ecems  most  disposed  to  stand  in  normal  relationship  of  time  to 
the  heart's  systole.  The  same  sign  exists  in  attenuated  dilatation 
of  the  left  ventricle  also. 

Again,  in  health,  the  frequency  of  the  pulse  and  the  length  of 
the  systolic  sound  vary  inversely  as  each  other :  a  frequent  pulse  is 
the  index  of  a  short  first  sound,  and  cice  tersd.  The  same  rela- 
tionship holds  good  in  some  morbid  states ;  for  example,  in 
ansemia  and  in  the  re-action  after  haemorrhage.  It  is,  on  the 
other  hand,  occasionally  per\'erted  ;  the  pulse  may  be  infrequent, 
and  the  systolic  sound  short :  in  fatty  metamorphosis,  and  in 
simple  flabby  softening  of  the  heart,  this  perversion  may  commonly 
be  notice<i. 

The  sounds  of  the  heart  are  sometimes  suspended  for  the  precise 
length  of  time  occupied  by  an  ordinary  revolution  of  the  organ : 
they  are  said  then  to  inU-rinit.  Not  uncommonly  such  intermission 
recurs  with  considerable  regularity;  that  is,  after  a  tixed  number 
of  regular  be^tts.  Sometimes  the  systolic  sound  seems  to  antici- 
pate, sometimes,  on  the  contrary,  to  hesitate  at,  the  proper  moment 
of  it«  ot'curreuce, —  changes  of  rhythm  closely  connected  with 
shortening  or  prolongation  of  the  second  silence.  Sometimes  a 
series  of  feeble  and  rapidly  succeeding  sounds  follows  otliers  com- 
paratively loud,  slow,  and  deliberate:  and  there  may  be  a  certain 
uniformity  in  the  number  of  each  kind,  and  in  the  periotls  of  their 
recMirrence.  Or  the  irrcijiilariti/  of  the  sounds  may  be  complete, 
liotJi  in  intensity  and  in  riiythm,  no  two  revolutions  corresponding 
to  each  other  in  either  character :  there  ceases  to  be  any  semblance 
of  order  in  disorder.  Tiiis  excessive  perversion  exists  in  certain 
rather  exceptional  cases  of  highly  marked  mitral  regurgitation,  in 
extreme  solYening,  fatty  infiltration,  acute  destruction  of  a  portion 
wf  a  valve  or  of  chordae  temlime,  rupture  of  these  structures,  for- 
nintiou  of  fibrinous  coagula  within  the  heart,  and  in  a  small  pro- 
portion of  cases  of  pericarditic  effusion. 

The  natural  correspondence  in  the  number  and  time  of  cardiac 
systolea  and  arterial  pulsations  is  habitually  maintained,  even 
rbeo  the  rhythm  of  the  heart's  contractions  is  thus  variously 
Iterod.     If  the  left  ventricle  intermits,  or  anticipates,  or  hesitates, 

becomes  wholly  irregular  in  its  contractions,  a  precisely  similar 
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change  occurs  in  the  arterial  pulses :  the  impulses  of  the  con- 
nected tubes  are  the  cuuuteriiarts  of  those  of  the  central  organ. 
But,  on  the  otlier  hand,  there  may  be  a  failure  of  this  correspon- 
dence, not  ouly  when  the  heart's  contractions  are  thus  abnormal  in 
rhythm,  but  even  when  they  are  in  this  respect  normal.  Thus  two 
revolutions  of  the  heart  may  correspond  to  a  single  radial  pulse, 
the  cardiac  action  and  the  pulse  being  perfectly  regular  in  force 
and  rhytlim  ;  or  the  pulse  may  he  perfectly  regular,  and  the  heart's 
successive  systoles  somewhat  unequal  in  force  and  duration,  as  in 
a  case  formerly  recorded,*  where  eighty-eight  systolic  contractions 
produced  forty-four  radial  pulsations.  Here  the  rliythm  of  each 
pair  of  beats  of  the  lieart  might  be  represented  thus : — Systole  = 
5,  diastole  =  3 ;  systtjle  =  9,  diastole  =  4.  It  was  the  first  of 
the  two  systoles,  that  failed  to  affect  the  pulse  at  the  wrist ;  and  as 
there  was  no  evidence  of  aortic  or  mitral  disease,  but  merely  of 
flabby  enlargement,  that  systole  may  have  been  dynamically  inca- 
j>able  of  influencing  the  distant  vessels :  the  state  was  of  temporary 
duration.  I  have  observed  a  similar  condition,  persistent,  but 
of  less  regular  type,  in  cases  of  extreme  contraction  of  the  mitral 
orifice :  under  these  circumstances,  doubtless  the  systole  occa- 
sionally takes  place,  before  the  veulricle  is  suitplied  with  blood  to 
propel. 

Again,  in  certain  cases  of  utter  irregularity  of  the  sounds  there 
may  be  no  traceable  accordance  between  them  and  the  force  or 
rhythm  of  the  pulse.  This  is,  perhaps,  best  observable  where  the 
irregularity  comes  on  suddenly  from  rupture  of  a  valve,  or  accumu- 
lation of  coagula  in  the  cavities  :  but  is  occasionally  met  with 
in  all  the  diseased  states  productive  of  rhythmic  irregularity. 
Generally  speaking,  in  instances  of  this  form  of  discordance,  the 
heart's  action  and  arterial  pulse  are  freijuent ;  but  a  very  remark- 
able example  of  utter  want  of  synchronism  between  cardiac  and 
arterial  impulses  ha«  recently  fallen  under  uiy  notice,  where  the 
pulse  commonly  ost:illated  from  32  to  3b  per  ininute,  and  occasion- 
ally fell  to  from  26  to  30.  This  case,  seen  only  in  life,  appeared  to 
1)0  one  of  specific  motor  neurosis  combined  with  deterioration  of 
fibre  probably  fatty  in  nature. 

{k)  The  number  of  sounds  attending  each  beat  of  the  heart 
may  vary,  the  arterial  pulse  holding  its  natural  relationship  to  the 
systole. 

(/)  Number  of  icninds  diminished-. — A  single  sound  only  may  be 
beard,  and  this  may  be  the  first  or  the  second ;  whichever  sound 
*  Clinicml  Lectarea,  Laactt,  1849,  vol.  i.,  p.  443. 
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be  deficient  in  any  particular  spot,  it  may,  or  may  not,  bo  audible 
at  some  other  part  of  the  cardiac  region.  The  first  sound  may  be 
quaai-deticient  at  the  left  apex,  when  the  comlitions,  already 
described  as  weakening  it,  are  carried  to  extremes ;  but  it  will 
then  be  found  at  the  right  apex,  and  at  the  base.  So,  again,  the 
second  sound  may  be  quasi-deficient  at  the  base  from  excessive 
feebleness,  or  from  being  covered  by  a  prolonged  systolic  sound, 
or  systolic  murmur  :  but  in  the  first  case,  excitement  of  the  heart, 
increasing  the  energy  of  its  contractions,  will  invigorate  the  sound ; 
and  in  the  second  case,  the  sound  will  be  heard  at  the  right  apex. 
Absolute  deficiency  of  either  sound,  or  of  a  murmur  taking  its 
place,  has  never  fallen  under  my  observation ;  in  other  words, 
veit/ier  si/stolt:  nor  diastole  has  ctw  been,  in  my  experience,  abiolutehj 
noiseless  ocer  the  entire  cardiac  region, 

('<J)  Xumber  iif  sounds  increased,  so-called  reduplication. — The 
systolic  or  diastolic  sound,  or  both  of  them,  instead  of  being  single 
may  l»e  double ;  the  ail'ected  sound  is  then  said  to  be  cleft,  doubled, 
or  reduplicated.  The  phenomenon  is  far  from  uncommon  in  some 
of  its  forms. 

Such  slight  accentuation,  as  exists,  fulls  usually  on  the  first  of 
the  three  or  four  sounds ;  the  pitch  of  the  two  divisions  of  tlio 
doubled  sound  is  sometunes  distinctly  difiercut.  Reduplication 
existing  at  one  spot  may  be  au<lible  elsewhere,  or  limited  to  that 
spot  The  forms  of  reduplication,  which  liave  fallen  under  my 
uotioc,  are  the  following  : — 

1,  PirM  wnuul.  —Double  >t  tlio  left  apex  (iiUfi/i-f/e/i),  at  the  Mine  time  ring]*  or 
doohU  at  the  ritilit  *l'«x.  *tiil  "iiiKle,*  or,  m><n  cuniiiiiiuly,  duuble.  at  the  liKse. 

2.  Pint  tuUMJ.-  tluiililc  al  tlic  right  tix-x  {i/ijiBp  iSji),  single  ut  tlie  left  n[iex  ancl 
at  the  base. 

S.  ^iiiif  MWiiW. — Pcrfcrttv  doubled  at  the  base,  imperfvotly  «o  at  the  tricatpid  apex, 
•iD|{)r  at  tlio  mitral  afiox.f 

i.  /.  — Uuuble  at  the  bow,  or  at  the  apex,  while  the  second  sound  is 

ruU"  IP  at  ilie  apex  ortlie  baw. 

;.  ''.'''-  Ill  the  K-ft  a|>ex,  singlo  at  the  Itosc  ;  two  days  later  the 

dwu'  ^w  and  at  the  Irft  ai>«x,  but  dittiuct  at  tlic  riglit  a]>ox,  or 

upji' 1  .......   ..;i  cartilage.? 

«.    >  :iiid, — IKiulilo  at  the  Imm!  (tlie  most  coinmnu  of  the  seric*),  very  grne- 

rally  '  <>i^;<-  it  the  anrx  ;  the  rcdtiplicatiim  auiliblu  or  inandihlc  at  the  pulmonary  lUid 
aortic  oanilagcs  both,  or  audible  at  cither  singly. 

7.  Steond  (OKtid.  — (.'oustautly  double  at  the  tricuspid  apex,  and  single  at  tiie  base 
•nd  l«n  apex :  |  or,  while  conatantly  doable  at  the  tncuspid  apex,  occasiunally  ao  at 
UmImm.| 


•  Bowry,  tT.  C.  H..  Male*.  ro\.  rii..  p.  259. 

t  IJtaiichKy,  U.  C.  H..  Fcuiales  vol.  «..  p.  94. 

il*ntoii,  U.  (i  H.,  Males,  vol.  x.,  p.  86. 
J    Hayes,  U.  C.  H.,  Males.     Oct.  17.  1850. 
I  \\.  lludaou,  V.  C.  U.,  Males,  vol.  ix.,  pp.  K,  M. 
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8.  &«Hrf  «>u«<i.  — Constantly  douWe,  l>e«t  after  beat,  at  llie  mitral  apex  ;  redil|ili- 
ratinn  less  distinct  nt  tlie  trinispiil  !1|k>x  ;  imix-rfectly  or  not  at  ull  reduplicote  at  base,j 
and  always  attended  with  faint  miinniir  (thcdilfiTciice  in  the  amount  of  rediiplicatioa 
at  the  base  and  mitral  a\»:x  is  very  striking)  ;  aligbtly  reduirlicate  at  pulmonary,  no" 
at  aortic  mrtiLi^c.* 

9.  Finland.vcoiui»ou,nd».—'tioi\\TtA\\\t\\aito(Sppiip-lurHip\.  Thia  ia  very  raw, 
is  more  frequent  at  the  loft  apex  tbuD  elaewUere,  and  haa  never  appeared  to  mo  audible 
at  all  ports  of  the  heart's  area. 

There  are,  besides,  occasionally  observable  curious  niotiinca- 
tious  of  the  pheuomouoii  of  which  tlie  following'  are  perhaps  the 
most  remarkable.  Rettiiiilicatiun  may  change  from  one  sound  io 
aiiothLT.f  iJdubliiig  of  the  second  sound  at  the  base  may  bo 
arrested  by  deep  inspiration  :  or  the  second  sound  at  the  pul- 
monary cartilage,  single  in  expiration,  may  be  most  distinctly  split 
into  two  ut  the  end  of  inspiratiuu.t  Sumetimes,  again,  a  tendency 
to  reduplii:atiiin  exists  without  the  sound  being  actually  double; 
this  state  of  things  jirolongs,  and  may  give  a  murmur-like  quality 
to,  the  affected  sound  [103,  yj. 

The  essential  cause  of  these  various  reduplications  seems  to  be  a 
want  of  synchronism  between  the  actions  of  tiic  two  sides  of  the 
heart.  If  the  facdity  with  which  the  two  ventricles  fill  with  blood 
be  unequal,  they  will  ]irobably  difler  somewhat  in  their  time  of 
contraction;  certain  conditions  of  the  auriculo-ventricular  valves 
may  bring  their  closure  on  either  side,  as  it  were,  behind  time : 
in  cither  of  these  contingencies  the  production  of  a  double  systolic 
Bound  at  the  apex  becomes  readily  intelligible.  But  the  fact  that 
Buch  reduplication  may  be  audible  at  one  apex  only,  and  perfectly 
inaudible  at  (he  base,  is  far  from  being  easily  explicable ;  it  cannot, 
except  on  the  merest  hypothesis,  be  referred  to  double  spasmodic 
contraction  of  either  ventricle,  and  in  point  of  fact  did  such  con- 
traction occur  it  wt)uld  be  attended  in  great  probability  with  double 
systolic  imj)ulse,  and  this  I  have  failed  to  detect  in  cases  of  the 
BorL  Again,  as  originally  observetl  by  Charcelay,§  the  contrac- 
tion of  the  auricles,  when  highly  hypertrophous,  may  become 
sonorous,  and  so  tlouble  the  first  sound  ;  but  it  is  scarcely  necessary 
to  add,  that  such  mechanism  must  be  of  singular  rarity.  Nor 
does  it  appear  probable  that  the  characters  of  the  double  sound 
could,  imder  tlie  circumstunces,  resemble  those  of  ordinary  re- 


•  CoDcli,  U.  C.  H.,  Females,  toI.  vii.,  p.  34S.  TI>e  above  true,  as  far  as  the  words 
"atbaa«"  of  Dunn,  V.  ('.  H.,  Females,  vol.  xvi.,  p.  296. 

+  Branchley,  U.  t".  11..  Females,  vol.  ix  ,  p.  140.  "At  base  systolic  sound 
donbled.  when  first  liAteued  to  ;  within  two  minute.<i  the  second  reduplicated  ;  no 
doublinc  of  either  sound  at  left  apex  dnnn)(  examination." 

5  8.  Roberts.  U.  C.  H.,  Females,  vol.  v.,  p.  2^0. 

I  Arcliivea  g*o<raloa  de  Medecino,  133S,  p.  383. 
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duplication :  thus  in  a  case  of  hypertrophy  of  the  left  auricle,  a 
loud  prresystolic  sound  of  maximum  force  at  the  third  left  carti- 
lage difl'ered  absolutely  from  a  reduplicate  sound  by  its  special 
knockimj  diameter.* 

Similarly  an  imitative  reduplication  of  the  first  sound  may 
sometimes  be  produced  by  the  knock  of  the  apex  against  the  side; 
but  the  least  practised  ear  will  readily  distinguish  this  from  true 
intra-cariliac  reduplication. 

Non-synchronous  recoil  of  the  arterial  blood-columns  on  the 
C^gnioid  valves,  again,  easily  explains  the  reduplication  of  the 
second  sound  at  the  base ;  and  may  itself  be  referred  to  unequal 
elasticity  in  the  coats  of  the  aorta  and  pulmonary  artery,  un- 
yielding stiffness  of  either  set  of  valves,  a  material  obstruction  in 
the  way  of  their  closure,  or  any  sUite  of  either  ventricle  rendering 
it  slightly  tardy  in  tlie  propulsion  of  its  bloo<.l  into  the  artery 
beyond.  The  fact  that  inspiration,  especially  if  full,!  will  some- 
times cause  doubling  of  the  second  sound,  which  is  inaudible  in 
ordinary  breathing,  may  be  explained  by  the  unduly  abrupt  rush 
of  blood  into  the  pulmonary  artery,  whereby  the  necessity  for 
closure  of  its  valves,  to  meet  the  recoiling  fluid,  is  felt  a  little 
eftflier  than  usual.  But  the  same  ditliculty,  as  in  the  case  of  re- 
duplicate systolic  sound,  arises  in  accounting  for  the  limitation  of 
the  phenomenon  to  certain  points  of  the  cardiac  region. 

In  regard  of  Diiujuosdc  Si(jmjication  it  must  be  confessed,  these 
reduplications  are  almost  valueless  in  the  present  state  of  know- 
ledge. And  for  tlie  following  reasons  : — reduplication  is  never,  as 
far  as  I  have  observed,  permanent  and  invariable;  it  occurs  most 
commonly  in  hearts  either  healthy  or  temporarily  disordered  in 
Ainctiuu  only  :  less  commonly  in  cases  of  sligiit  organic  affection  ; 
and  with  least  frequency  when  serious  valvular  disease  exists;} 
it  in  not  connected,  as  a  rule,  with  any  particular  form  of  disease, 
dtber  of  the  heart  it.self,  or  of  the  system,  rheumatic  or  other  ;  it 
oomes  and  goes  in  the  course  of  a  few  beats  of  the  heart ;  some- 
tunes  disappears  on  change  of  postare,  and  may  be  affected,  nay 
induced,  by  the  act  of  resjiiration. 

At  the  present  hour  the  main  interest  of  reduplications  arises 
oiDt  of  their  bearing  on  the  theory  of  the  heart's  sounds, — a  fact  of 
which  tlie  following  illustrations  afibrd  sufficient  evidence. 


•  F^td  Smith,  C.  C.  H  .  Mules,  toL  t..  pj..  297-8,  Nov.,  1850. 

♦  Shiilncfonl.  f.  C.  H  ,  FmtihIw,  vol.  liii.,  p.  110. 

to  obc<>iTe,  howcrsr,  that  the  existeoc*  or  roannnra  in  sach  easet  m*7 
W  .  iitc  of  roduplicalion  not  (locuniug,  or  nut  beiog  h««nL 
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(1.)  The  second  sound  may  be  continuously  douLIed  at  the  base, 
and  perfectly  jmre  atnl  single  at  the  apex.  How  is  this  explicable 
on  the  simple  sygnioid  blood-recoil  theory  of  the  second  sound? 
Does  a  double  sound  become  single  by  conduction  over  so  short  a 
space  ? • 

(2.)  The  first  sound  may  be  single  at  the  left  apex  and  at  the 
base,  while  it  is  distinctly  reduplicate  at  the  right  apex.  Can  it 
be  thiit  under  these  circumshiucus  the  true  first  sound  at  the 
tricuspid  side  is  (juajtZ-doubled  liy  some  accidental  element  of 
sonorousness  (say,  impulse  of  the  blood  against  the  orifices  of 
the  great  vessels  [94,  ij]  ) ;  or,  as  suggested  by  A.  Flint,  is  there 
simple  failure  of  conduction  to  the  left  of  the  naturally  feebler 
triscupidf  segment  of  the  first  sound  ? 

(3.)  The  second  sound  may  be  double  at  the  base,  and  single  at 
the  aortic,  double  at  the  pulmonary,  cartilage,  nr  tice  rend.  This 
cannot  arise  from  want  of  synchronism  of  recuil  on  the  two  sets 
of  valves,  but  on  one  or  other  of  the  three  divisions  of  one  set. 

(4.)  The  second  sound  may  be  single  at  the  base  and  double  at 
the  left  si>ex ;  now,  according  to  the  pure  sygmoid-recoil  theory, 
that  recoil  is  the  sole  source  of  the  second  sound  :  how  come  the 
two  sets  to  divide  their  compound  sound  at  the  apex?  Splitting 
into  two,  as  a  result  of  conduction  from  the  base  to  the  apex  by 
ventricles  of  different  conducting  powers,  cannot  be  admitted;  for 
the  reduplication  may  be  present  at  the  left  apex  only,  absent  at 
the  right.  Tliis  is  the  strongest  fact,  I  know  of,  in  favour  of  the 
second  sound  being  in  some  cases  partly  of  ventricular  origin  [97]. 

Possibly  some  of  the  difficulties  in  exjdainiug  these  reduplica- 
tions might  bo  removed  by  giving  due  weight  to  the  facts,  con- 
cerning the  time-conduction  of  murmurs  (change  of  synchronism 
at  base  and  apex),  referred  to  a  little  fm-tlier  on  [100,  j\. 


104.  Sounds  of  adventitious  origin  and  properties,  produced 
either  within  or  on  the  surface  of  the  heart,  may  be  conventionally 
termed  murmurs.  In  applying  (he  term  to  any  sound  heard  in  the 
cardiac  region,  we  imjily  that  the  mechanism,  statical  and  dynamic, 
singly  or  combined,  as  likewise  tlio  intrinsic  properties  of  that 
sound,  dlfifers  from  those  of  the  true  heart-sounds. 

•  A.  Flint  (on  DU.  of  Heart,  p.  279,  1859)  lliinkB  this  fact  explicable  by  Iho  non- 
roniluction,  lo  far  u  the  apex,  of  the  naturally  weaker  pulniouary  jiortiou  of  the 
reduplicate  aound. 

t  In  one  caae  (James  Hayes,  U.  C.  H.,  Oct.  17,  ISSn)  whore  tliis  form  of  redupli- 
cation wu  well  marked,  pericardial  adheaioiu  had  i-eccntly  formed. 
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105.  In  reference  to  their  scat  of  production,  cardiac  murmurs 
are  divided  into  eudocardial  and  peri-  or  exo-cardial. 


A. — ENDOCARDIAL   MURMURS. 

106.  (a)  The  special  character  of  all  endocardial  mnrmnrs  is, 
more  or  less,  blowing.  Their  (jiialify  varies  extremely,  and  they 
may  be  called  simply  blowing,  grating,  filing,  rasping,  sawing, 
whistling,  or  cooing,  according  to  their  greater  or  less  similarity 
to  these  noises.  The  simple  blowing  murmur,  though  itself  pre- 
senting different  degrees  of  harsiiness,  is  always  soft  in  comparison 
with  tlie  filing,  grating,  rasping,  and  sawing  varieties.  In  some 
cases  murmurs  are  reiJ  tones  capable  of  musical  notation. 

(,b)  Endocardial  murmurs  may  become  audible  to  the  individual 
himself  (auto-audible) ;  they  may  in  some  instances  be  heard  by 
the  observer  at  short  distances  from  the  chest.* 

(c)  They  are  essentially  intermlltent ;  and,  no  matter  what  its 
duration  be  in  relation  to  the  heart's  contractions,  a  single  murmur 
is  never  sustained  continuously,  either  in  a  uniform  or  remittent 
manner,  through  a  series  of  beats. 

(t()  In  point  of  absolute  duration,  they  var}-  from  a  scarcely  ap- 
I>reciable  moment  to  two  or  three  seconds  :  the  latter  amount  of 
prolongation  can  oidy  occur  where  the  physical  conditions  are 
at  once  peculiarly  favourable  for  sustainmcnt  of  sound,  and  the 
action  of  the  heart  extremely  slow. 

(f)  Tlie  pitch  varies  by  several  notes,  the  lowest  l>eing,  perhaps, 
represented  by  the  whispered  word  trho,  the  highest  by  as :  in- 
termediate notes  may  be  represented  by  whispering  the  word  aive 
by  inspiration,  and  the  letter  r,  with  various  degrees  of  closeness 
of  the  isthmus  of  the  throat :  these  are  the  suggestions  of  Hope. 

(y")  In  point  of  apparent  distance  from  the  surface,  they  vary 
also:  80  deep,  in  some  cases,  as  obviously  to  be  weakened  by  dis- 
tance; in  others  they  seem  to  originate  directly  under  the  skin. 

(y)  Tlio  spots  of  maximum  force  of  individual  murmurs,  the 
position  of  the  heart  l)eing  normal,  are  four, — a  few  lines  above 
the  left  aj)ex  ;  just  above  the  ensiforra  cartilage  ;  at  mid-stenium, 
iin  the  level  of  the  third  interspace;  and  at  the  junction  of  the 
third  left  cartilage  with  the  sternum.     But  these  points  of  maxi- 

*  When  tho  lut  edition  ofthi*  book  Bppwircil,  I  hail  only  once  to  mjr  recollection 
Wat  with  this  ;  nanirly,  in  o  ryaiinlie  cliiM  u1h<iiI  six  yuATt  old,  in  wtinm  ■  syitolio 
migb  blowipR  murmur  ronlil  bs  li^rd  iif  «  ilintancc  of  nn  inch  or  a  Iitllc  niort>  from 
t^  .iiir... ,.  I  I,  .v.-  ..u,. ..  twice  obscrrcd  the  (wiilinrit.v  iu  tJie  ailult— lu  c»»c»  where 
\t,\.  ii>n«t  tlirongb  the  entire  utefial  »j*\cm,  Buddi-nl;  ctime  oa 
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mum  force  are  liable  to  change,  both  from  various  malpositiona  of 
the  heart,  and  from  alteration  in  the  conducting  qualities  of  the 
materials  around  it;  the  laws  of  transmission  are  then  the  same 
as  in  the  case  of  the  healthy  sounds:  a  ajiecial  cause,  tlie  direction 
of  the  current  of  blood,  will  be  cfmsidered  hereafter. 

(h)  An  endocardia]  niumiur  once  developed  is  habitually  per- 
sistent, 80  long  as  it  lasts  ;  that  is,  it  does  not  come  and  go,  but 
attends  every  beat  of  the  heart :  however,  weak  systoles  may  fail 
to  produce  a  murmur,  wliich  is  well  marked  with  strong  ones  ; 
tendency  to  syncope,  general  debility,  and  collapse,  and  the 
approach  of  death,  may  prevent  its  production  ;  dynamic  murmurs 
are  sometimes  intermittent;  and  sometimes  (for instance,  when  tlie 
cause  of  the  murmur  is  pressure  on  an  arleria!  orifice  by  a  tumor) 
certain  postures  may  annul  a  murmur  completely. 

(J)  The  influence  of  lapse  of  time  iiv\  murmurs  varies.  It  may 
intensify,  lessen,  or  remove  them.  Besides,  they  may  or  may  not 
attain  a  higher  type  of  liarshness  the  longer  they  exist :  again,  a 
fall  in  pitch  sometimes  takes  place  as  time  rolls  on.  A  musical 
murmur  maybe  converted  into  a  harsh  toneless  noise;  or  a  musical 
murmur  may  totally  and  smhlenly  disappear,  in  infinite  probability 
from  the  dislodgmentof  some  attached  vibratile  fragment.  Under 
these  circumstances  the  cessation  of  the  murmur  may  or  may  not 
be  followed  by  evidences  of  distal  embolic  obstruction  :  both  con- 
tingencies have  fallen  under  my  notice. 

(j")  The  rhythm  of  murmurs  maybe  considered  in  respect  of  the 
heart's  contracti<in8  and  of  the  heart's  sounds.  In  respect  of  the 
former,  they  are  said  to  be  systiilic  and  diastolic  ;  in  respect  of 
the  latter,  synchronous  with  the  first  or  second  sounds.  But  they 
are  not  necessarily  synchronous  with  either  systole  or  diastole. 
They  may  be  pre-systolic,  systolic,  or  post-systolic;  pre-diastolic, 
diastolic,  or  post-diastolic:  tliey  may  occupy  a  portion  only  of 
cither  time ;  or  till  this  and  the  succeeding  silence,  and  encroach  upon 
the  succeeding  sound, — as  is  common  with  systolic,  rare  with 
diastolic,  murnmrs.  This  arrangement  is  doubtless  open  to  the 
charge  of  hyper-division  ;  but  as  it  positively  has  its  foundation  in 
correct  clinical  observation,  it  ought  to  be  kept  in  view,  although 
for  ordinary  purposes  the  simpler  one  is  quite  sufficient :  there  can 
be  little  doubt  that  many  of  the  alleged  failures  of  the  rules  for 
valvidar  diagnosis  are  traceable  to  inattention  to  these  subdivisions 
of  systolic  and  diastolic  time. 

The  synchronism  of  a  murmur,  the  student  must  remember,  may 
or  may  not  be  easily  defined  :  when  doubt  exists,  the  finger  should 
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be  applied  to  the  fifth  interspace  over  the  apex-beat,  or  to  the 
nearest  available  artery, — the  arch  of  the  aorta  at  the  sternal  notch 
in  some  pcrsonSjOr  the  carotid.  If  the  murmur  in  question  bo  pre- 
cisely synchronous  with  the  ventricular  or  arterial  beat,  its  rhythm 
is  systolic ;  if  not  so  synchronous,  tlio  de^ee  of  non-synchronism 
will  guide  to  the  determination  of  its  time.  Now,  as  a  rule,  basic 
murmurs  areeasily  timed :  systolic,  diastolic,  or  slightly  anticipating, 
or  lagging  behind,  systole  or  diastole.  But  this  facility  is  far  from 
being  equally  shared  by  apex-murmurs.  Whether  an  apex  mur- 
mur is  purely  systolic,  pre-syatolic,  diastolic,  or  tailed  on  to  the 
diastole,  is  sometimes  a  problem  so  perplexing  that  it  may  be 
solved  differently  by  two  or  more  persons  of  equal  and  of  tried  ex- 
perience. The  more  rapid  the  action  of  the  heart,  the  greater, 
«if  course,  the  difficulty.*  In  cases  of  very  tumultuous  and  rapid 
action,  digitalis  may  be  used  to  slacken  the  beat. 

A  murmur  may  fail  to  present  the  precisely  same  synchronism  at 
different  («iMifs  of  the  chest-wall,  even  within  the  limits  of  the  deep- 
seated  cardiac  region  [11].  Thus,  the  rhythm  of  a  reflux  aortic 
mnrmur,  precisely  diastolic  at  the  base,  may  cease  to  be  so  at  the 
ensiform  cartilage, — as  also,  if  audible  there,  at  the  left  apex.  At 
these  spots  it  synchronises  more  with  the  long  jmuse,  and  ap- 
proaches the  first  sound,  or  inclines  to  trench  on  systolic  time. 

{k)  Eudo<>jirtlial  murmurs  are  further  distinguisliable  in  respect 
of  their  rclatioM/iip  to  the  blood-current ;  whether  systolic  or 
diastolic,  they  may  occur  in  the  direction  of  the  current  of  blood, 
or  against  it, — synchronously  with  onward  movement,  or  with  recoil 
of  the  fluid.  Thus  the  systole  of  the  left  ventricle  may  produce  a 
mnrmar  at  the  aortic  orifice  with  the  current,  or  at  the  mitral 
orifice  against  it :  hence  a  division  of  murmurs  into  direct  and 
indirect, — which  are  also  severally  called,  from  their  common 
causes,  murmurs  from  constriction  and  from  insufficiency  of  valves, 
or  from  obstruction  of,  or  regurgitation  through,  orifices. 

(/)  The  r^crf  0/  t'niliKanlial  murmurs  on  the  sounds  varies.  A 
narmur  may  simply  render  a  synchronous  henrt-sound  obscure, 
at  its  commencement,  at  its  close,  or  throughout  its  entire  dura- 
tion ;  or  it  n)ay  completdy  mask  this  by  its  intensity,  and  even 
similarly  affect  the  succeeding  sound ;  or  it  may  prevent  the 
natural  heart-sound  from  being  formed.  Thus  at  the  left  apex  a 
systolic  murmur  may  completely  drown  a  systolic  sound,  which 

*  On  lliii  mattrr  W.  Stoku  lui  loma  Tfnr  itroo;;  obwiriitioD*,  wr>ll  worthy  of 
eonaitvretion,  tven  by  IhoM  who  may  not  ihara  hi*  aoepticiim  (Dii.  of  Heart,  p.  180, 
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is  readily  auilible  at  the  right  apex  and  at  the  base.  The  systolic 
sound  is  not  masked  there,  but  acttialiy  deficient  when  :  first,  both 
nuriculur  orifices  are  not  in  a  condition  to  allow  of  the  production 
of  natural  sound,  but  of  murmur  alone, — secondly,  when  the  arte- 
rial, or  basic,  portion  of  the  first  sound  is  feeble,  or  itself  converted 
into  a  murmur, — and,  thirdly,  when  the  muscular  texture  is  seri- 
ously weakened  by  malnutrition  or  motor  neurosis. 

When,  as  is  veiy  common,  both  murmur  and  sound  are  dis- 
lin<,'uishiihle  coetimeously,  the  state  may  be  called  one  of  pseudo- 
reduplication.  But  true  reduplication  of  a  murmur  is  so  exces- 
sively rare,  that  I  remember  to  have  met  with  but  two  examples 
uf  the  fact:  one,  biisle  and  diastolic,  must  have  been  in  the  aorta 
alone,  for  the  pulmonary  artery  was  anaffected ;  of  the  other, 
systolic  at  the  left  apex,  I  had  no  opportunity  of  examining  the 
mechanism  by  dissection; — it  might  have  been  mitral  and  tri- 
cuspid together,  or  it  might  have  depended  on  co-existing  deep- 
Kcated  venous  hum, — in  which  case,  of  course,  it  was  a  false  redu- 
plication only.  I  once  heard  a  post-diasto!ic  murmur  and  sound 
in  a  rheumatic  woman,  in  whom  the  doubling  appeared  to  arise  in 
consequence  of  the  set  of  sygmoid  valves,  which  gave  the  murmur, 
acting  after  the  set  which  gave  the  sound. 

(ot)  Some  murmurs  are  unaflected,  others  affected  more  or  less 
seriously,  by  the  posture  of  the  jiaticnt.  A  systolic  murmur  limited 
to  the  left  apex,  and  liighly  marked  in  the  sitting  or  erect,  may 
totally  disappear  in  the  supine,  posture,  instantly  re-appearing 
when  the  patient  again  sits  up.  Basic  systolic  antemic  murmur 
will  often  ceaae  in  the  erect,  to  return  in  the  lying,  posture. 
Systolic  murnmr,  strongest  at  the  left  apex,  and  powerfully 
marked  in  recumbency,  may  disappear  in  the  erect  posture,  remain 
inaudible  for  several  beats  after  the  patient  has  again  laid  down, 
and  very  gratlually  recover  its  previous  intensity ;  •  or  the  exact 
converse  may  occur. 

Is  this  changeableness  of  a  murmur  proof  of  its  inorganic 
nature, — that  is,  does  it  prove  that  the  murmur  is,  as  matter  of 
necessity,  either  of  hremic  or  of  dynamic  mechanism?  My  expe- 
rience positively  8Uj)port8  the  negative.  And  if  this  exjierienco 
haa  not  deceived  me,  it  would  follow  that  certain  statical  defects 
lit  an  orifice  may  dynamically  bo  nullified  by  some  unknown 
alteration   in   the  relationship  of  the  parts  concerned,  brought 

•  Con>til>le,  V.  C.  H.,  Fcnmlft,  ToL  ix.,  p.  06.  Here  the  patient  wru  uprnicmic, 
thr  tonii:  vi.lvi>»  ►linliily  (li«cii»fd,  thp  mitnl  not  ohvioiKly  unsound,  — hut  whether 
"■Hn'gitntioM  mi^lit  iii'nii(;lit  not  hsveoccurreJ  iluring  lite  ia  mutter  of  duubt. 
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«  by  change  from  vertical  to  horizontal  jiosition  of  the  heart, 
arneecend. 

(m)  Mode  of  (feneration. — Where  endocanlial  mumiura  have 
existed,  stnictural  chauji^es,  Jynaiuic  jMirversious,  or  luorbiil  c«)ii- 
ditions  of  the  blood  are  found  to  explain  them,  henco  their  divi- 
sion as  follows : — 


(A)  OTgHiie  or  structunl. 

(B)  Inorganic       I  Hiemic 

or  I 

non-«tnictut«l  ( Dynamic. 


IOrdiangcii  rompoiitlon, 
f"  ■    ■ 


'  Of  coagulation. 


(A)  Organic  Endocardial  murmurs  are  csgentially  connecte<l 
with  such  alterations  of  the  orifices  or  of  the  valves,  as,  wliiic  they 
lead  to  constriction  or  imperfect  closure  of  the  orilices,  cause  un- 
natural friction  l>etween  the  blood  and  surfaces. 

The  chief  of  these  alterations  may  he  arraiiycd  as  /oIIoks: — 
Simple  constriction,  or  constriction  with  tliickening,  hardness, 
rigidity,  calcification,  warty  or  other  excrescences  from,  or  oven 
simple  infljimmatory  Io.ss  of  polish  and  roughness  of,  the  valves. 

Simple  inisiijpciency  of  the  valves  to  close  a  widened  orifice, 
themselves  not  having  grown  pari  passu  with  the  widening ;  or 
such  insufficiency  depeuiling  on  the  various  diseases  of  the  valves 
just  enumerated ;  or  depending  on  shortening  and  thickening  of 
the  chordffi  tcndinew ;  or  on  atrophy  or  contraction  of  the  columnio 
cameai ;  or  on  puckering  of  valves ;  or  on  adhesion  of  the  divisions 
1  of  a  valve  inter  sc,  or  to  the  adjacent  surface. 

Kxcrcscenees  or  other  forms  of  thickening  or  calcification  of 
the  valves,  unattended  with  positive  insufficiency  or  constriction. 

Attnchmtnl  of  a  tendinous  cord  in  a  wrong  situation,  whereby  it 
is  thrown  directly  across  the  blo<xl -current. 

Unnatural  communication  Ijetween  thediflerent  comp.nrtmenta  of 
the  heart,  or  between  these  and  the  arteries  or  some  adventitious 
cavity. 

Besides,  without  distinct  structural  alteration  of  the  orifices  or 

Vtilvcs,   mere  taacular  rowjhncss  of  the  tentricuUir  endocardium 

jirol>ably  suffices  to  aiTcct  the   purity  of  the  sounds,  when  the 

current  bears,  C8{)ecially  towards  the  arterial  orifices,  on  such  a 

Ironghvned  spot. 

Coa^la  amoni/  the  columnte,  or  a  jHili/ptiid  ImmUj  hanging  from  the 
meigkbowrhowl  o/the  ralcci,  will  have  a  similar  efl'ect. 

I  bdieve  I  have  seen  a  cose  or  two  in  which  a  puckered  stato  of 
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the  heart's  wall  close  tn  the  mitral  viilve,  through  the  inflnence  of 
contracting  pericnrdial  oxiulntion-niattcr,  has  so  disturbed  the 
iiiechniiicnl  as  well  as  the  vif:il  play  of  tlie  valve  as  to  cause  reflux- 
murmur.     But  such  mechanism  must  be  very  rare. 

Physically  speaking,  then,  there  appear  in  the  main  pure  con- 
strictions of  natural  orifices,  jiure  iciilcttin^s  of  orifices,  and  pure 
roug/inexs  of  surfaces,  to  explain  the  ordinary  mechanism  of 
organic  cardiac  murmurs.  Now  pure  constricti<in  and  juire  rough- 
ness are  iiositively  capable  of  producing  murmur:  this  is  matter 
of  expcriraent4il  demonstration  ;  by  pressing  with  the  stethoscope 
on  an  artery,  we  convert  the  dull  fillip-like  natural  sound  of  the 
vessel  into  a  whitfing  murmur.  But  Iiow  can  pure  widening  of  an 
orifice  produce  murmur?  In  the  case  of  the  tiicrspid  and  mitral 
orifices,  the  reguryitation  from  such  a  physical  cause  may  ir.tel- 
ligilily  produce  murmur  by  the  collision  of  direct  and  indirect 
bli)nd-currents  coming  from  and  going  back  into  the  auricle :  in 
the  case  of  a  direct  current  through  a  simply  widetied  aortic  orifice, 
the  rippling  of  the  stream,  produced  by  the  change  of  calibre, 
seems,  from  the  exjicrimcnts  of  Corrigan,  suflicient,  if  that  cur- 
rent be  strong,  to  produce  munimr. 

Mere  alteration  in  the  direction  of  the  current,  of  a  }cind  to 
throw  the  blood  obli<]ucly  against,  instead  of  carrying  it  directly 
tiirongh,  an  orifice,  will  theoretically  generate  murmur.  Probably 
this  divergence  of  the  streajn  plays  a  part  in  many  valvular 
murmurs  produced  by  the  onward  blood-current ;  and  as  dilata- 
tion of  the  ventricles  renders  these  more  8j)herical  and  less  con- 
vergent to  their  arterial  outlets,  it  has  been  urged  by  Blakiston 
and  others,  tiiat  such  state  must  produce  muniuir  if  hyjierlrophy 
co-exist, —  that  murmur  actually  is  heard  frequently  under  the 
circumstances, — and  that,  when  wanting,  its  deficiency  depends 
on  the  muscular  energy  being  impaired  by  disease.*  Hyper- 
trojihy  with  dilatation  of  a  cavity,  if  its  arterial  outlet  remain 
undilated,  puts  that  outlet  relatively  in  a  state  of  coarctation: 
lience,  too,  may  arise  a  murmur.  I  will  return  to  these  points 
with  the  subject  of  eccentric  hy])ertrophy. 

It  was  suggested  by  Martin-Solon  that  the  jiressure  of  the  heart 
iind  great  vessels  by  abundmtt  pericardial  eilusion  might  cause 
inunnur  ; — in  a  case  of  the  kind,  murmur,  well  marked  in  recum- 
liency,  disajipeared  when  the  patient  stood  up.t 


*  Murmani  tliiix  pcnrrnti-d  tiy  viit-iiirtction  of  iht  blood-aurmt  nould  realty  beloB 
In  Dm-  nmiii  to  ^\M^  ilytiKniic  iijieciri, 
t  Jvurnnl  )trUloiiiiil«irc,  ix.  467. 
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(o)  The  properties  of  murmitra  vary  greatly  mth  tJie  conditions  of 
the  funJainailnl  cause  proilucing  tliem,  aud  even  with  some  condi- 
tious  independent  of  this. 

(1.)  The  force,  loudness,  or  intensity  o{  &  murmur  increases  with 
the  vicinity  of  its  origin  to  the  surface, — the  density  aud  hardness 
of  the  heart  itself,  and  of  the  textures  lying  between  the  heart  and 
surface, — the  force  and  velocity  of  tlie  current, — the  amount  of 
narrowing  at  an  oritice, — and  the  volume  of  blood  jiropelled 
ihrongh  the  obstruction.  Excite  a  tranquil  heart,  aud  a  munuur, 
previously,  almost  inau«lible,  becomes  distinct;  weaken  tlie  energy 
•  »f  cardiac  contraction  by  tobacco  or  aconite,  and  the  converse 
result  follows.* 

(2.)  The  quality  varies  with  the  character  of  the  surface  over 
which  the  bloo<l  pusses ; — harsh  and  rough,  if  the  surface  be 
sharply  uneven ;  soft,  if  smooth  and  merely  constricted.  But  this 
influence  is  greatly  modified,  and  may  be  actually  reversed,  by 
cbtiogcs  in  the  velocity  of  the  circulation.  Tlie  quality  will  also 
be  materially  affected  by  the  condition  of  the  intirveuing  struc- 
tures: if  these  be  soft,  the  sound  will  be  softened  in  quality  ;  if 
hard,  hardened.  A  nuisicnl  quality  is  sometimes  given,  when 
prominent  spiculae,  or  fibrinous  particles,  of  vihrafile  character, 
ppijcct  into  the  current;  and  alsowlicn  rigid  vibratile  e<lge8  bound 
a  narrow  chink-like  opening. 

(3.)  Tlie  duration  of  murmurs  will  increase  directly  as  the 
extent  of  surface  in  the  condition  to  afford  them,  the  amount  of 
difficulty  to  struggle  against,  the  quantity  of  blood,  and  the  slow- 
DC8S  of  the  circulation.     If  the  structures  intervening  between  the 

t  of  murmur  and  the  surface  be  imperfect  conductors,  the 
itndible  sound  will  be  shortened, — its  termination  will  be  lost 
through  imperfect  conduction. 

(4.)  The  pitch  of  a  murmur  is  more  under  the  influence  of  the 
nine  of  the  orifice  through  which  the  sonorous  stream  passes,  than 
anything  else:  the  smaller  the  orifice,  the  higlier  the  i)itch.  liut 
it  is  also  raised  by  tlie  tension  of  the  walls  of  that  orifice,  aud  the 
thinness  of  the  blootl.  The  velocity  of  the  current  docs  not  influ- 
ence il,  Blakiston  urges,  unless,  as  in  blowing  with  a  flute,  the 
harmonic  be  elicited.  The  opinion  seems  so  reasonable  tliat  I 
almost  hesitiite  to  question  its  justness.     Still,  unless  the  edges  of 


•  I«  BiromMn  now  uti'Iet  olwrvntinti  (Kmniii  PiiwcU,  I.'.  C,  II.,  Dc*.,  1850),  tlig 
■yatoba  am  m  anrqaal  in  forrc  th>t  while  «uiii<'  give  a  Htnni);  ntJiat  pulK  other*  |tq- 
•iue«  D><no  :  tlie  itroog  cyatolei  art  atlenilail  with  ayitotio  biuie  murniur,  the  weak 
«aa»  •llh  BOB*. 

a  i 


84 


PHTSrCAL  EXAMINATION  OF  THE  UEART. 


(lie  diseased  orifice  be  of  snch  rigidity  as  to  simulate  the  embou- 
chure of  the  flute,  it  apiieftrs  to  me  tlie  two  cflscs  ore  not  com- 
jiarable;  and  as  matter  of  actual  ex])cricnce  I  think  it  will  be 
found  a  slight,  though  sensible,  rise  of  pitch  frequently  takes 
place  in  murmurs  when  the  circulation  is  excited. 

The  mere  distance  of  the  site  of  production  of  murmurs  from 
the  surface  can  in  theory  have  no  direct  influence  on  their  pitch. 
The  same  physical  and  dynamic  conditions  will  generate  sounds 
of  the  same  pitch,  whether  they  be  close  to,  or  as  far  as  possible 
from,  the  chest-wall. 

But  may  the  pitch  of  a  murmur  change  in  course  of  conduction, 
— may  the  pitch  diifer,  as  perceived  at  diifercut  parts  of  the 
parietes  of  the  chest?  To  whatever  distance  a  note  continues 
audible,  it  is  commonly  held,  provided  no  intervening  change  of 
medium  occur,  to  remain  the  sixme  note,  as  at  the  spot  of  its 
generation.*  However  this  be,  it  is  certain  that  where  any 
change  of  conducting  mwltum  occurs  in  transitu,  a  modification 
of  pitch  of  the  conducted  sound  will,  or  may,  arise.  If  tliere  bo 
many  such  changes,  occurring  between  tlie  point  of  generation 
of  the  sound  and  the  point  where  it  is  listened  to,  the  varying 
eflects  of  each  on  the  pitch  of  the  tniversiug  sounil,  may  by 
possibility  correct  each  other  in  such  manner,  that  the  resultant 
at  the  end  of  the  series  does  not  jjcrceptibly  differ  in  pitch  from 
the  original  tone. 

Now  these  propositions  are,  as  matter  of  experience,  supported 
by  clinical  observation  of  cardiac  murmurs ;  indeed,  it  was  tlie 
observation  of  particular  facts  connected  with  the  heart  that  led 
me  to  look  after  evidence  to  elucidate  the  general  law. 

Theoretically,  change  of  the  pitch  of  every  individual  raunnur 
may  occur  according  to  the  nature  of  the  intervening  media 
between  the  spot  of  production  and  of  audition,  rnicttcally,  such 
change  is  not  often  to  be  substantiated.  For  reasons  not  readily 
assignable,  the  murmur  of  aortic  regurgitation  furnishes  the  most 
marked  and  most  frccpient  cxamjiles.  Thus  it  is  very  common  to 
find  that  murmur  (tf  higher  i)itch  at  the  ensifdnn  cartilage  than 
tlircctly  over  its  site  of  protluction,  the  base  of  the  heart;  it  rises 

*  I  hare  lonK  hold  and  taught  on  the  ground  of  experience,  howevsr  strauKo  tlie 
fact  may  appear,  that  if  any  reflection  of  wiund  occur  <n  transitu  from  one  s|iut  to 
another,  a  change  in  pitch  will  ensue,  thoucli  tlie  comlui-tinfi  meiliuin  rcmiun  tl>o 
■ame.  And  some  rx|itrinii'til.s  lately  made  by  S.  Binger  hnvi'  led  him  to  tlio 
(!i>ni-lu>ian  that  alteration  of  pitch  ocenni  in  tAUos  conducted  throuf^h  one  ami  the 
Mnto  mi-dium, — that  tlie  ticking  of  a  watch,  for  instance,  riKes  in  pitch  the  fiirthei  it 
hkaard  in  air  froiii  the  )K>int  of  its  production,  while  with  cortoia  other  kinds  uf 
liniu  a  fall  niay  take  place. 
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by  conclaction.  But  the  very  same  muranir,  aiiscultcd  at  llit;  IlIY. 
npex  of  the  heart,  may  have  a  different  piteh  from  that  of  the  other 
two  s|K>t«, — lower  somewhat  thau  that  of  the  neijjhbourhooJ  of  tho 
vusiform  cartilage,  yet  higher  thau  that  of  tl>e  basic  regiou. 
Difference  in  the  conducting  media  in  the  two  directions  must  ho 
the  cause  of  the  difference  in  tone.* 

I  do  not  think  the  manner  or  degree  of  alteration  in  pitch  are 
sufficiently  uniform  in  occurrence  to  afford  trustworthy  indications 
in  diagnosis. 

(/»)  I njiuenee  of  palpitation  on  pre-existent  murmurs. — The  in- 
fluence of  palpitation  on  already  established  murmurs  varies.  As 
a  genend  rule,  strong  palpitation  of  regular  rhythm  intensifies  tho 
whole  scries, — the  regurgitant  quite  as  markedly  as  the  direct 
clam.  I  have,  ou  the  other  hatut,  occasionally  known  a  murmur, 
when  audible  in  a  calm  state  of  tho  circulation,  disappear  during 
palpitation  of  rapid  type, — but  tiiis  only  in  some  cases  of  mitral 
n'gurgitiition.  Can  its  cessation  depend  on  irregular  contraction 
of  tlje  wall  of  the  ventricle  allowing  of  such  slight  and  feeble  rc- 

rgitatiou  tliat  morbid  sound  cannot  be  generated  ?  Again,  in  a 
aise  of  enlarged,  sofl,  flabby  heart,  with  a  congested  state  of  tho 
lungs  and  abdominal  viscera,  so  long  as  the  heart's  action  was  iu 
its  habitual  state  of  freqticncy  and  irregularity  of  rhythm,  no 
murmur  could  be  detected  either  in  the  erect  or  recumbent  pos- 
tures ;  but  when  the  number  of  tho  pulse  had  been  reduced  by 
«digitulis,  a  distinct  murmur,  systolic  at  the  left  apex,  attended 
every  beat  of  the  heart, 

(7)  From  various  of  the  considerations  into  which  we  have  now 
entered  it  would  follow  tlmt  the  properties  of  a  murmur,  as 
caught  by  the  ear,  are  every  one  of  them,  singly,  of  complex 
tuechnnism,  and  herein  appears  an  easy  clue  to  the  absolute 
failure  of  all  clinical  attempts  to  establish  the  precise  amount 
Un<t  rhnracter  of  tlie  organic  changes  in  a  set  of  valves  from  the 
eonHideratiou  of  any  one  property,  such  as  roughness,  of  the 
murmur  they  generate.  Everj'  necessary  organic  condition  of 
a  harsh  murmur  may  be  present,  and  yet  the  residting  murmur 
be  isofl,  if  the  current  be  feeble, — nay,  murmur  may  bo  wholly 
deficient. 

(B)  Inorganic  Endocardial  murmurs. — Endocardial   murmurs 


^U! 


y 


•  Flood,   D.  C.  H.,  M»K  »ol.  vii..  p.  265.  May,  1852.     C«ao  of  luRtily  itmrkcd 

■ortk  r* >  r.1  ,t,.,i,     '•  ti...  <Muriniir  Uilod  uii  tu  the  aoconJ  sonnd  ii  lii(;lior  in  \nXi:\\ 

•t  til<!  I  at  tUc  boM  .  .  .  p«uuij{  (ronitLe  former  poiot  towonU 
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that  cannot  be  traced  to  any  organic  cause  after  death,  or  that 
disappear  so  completely  and  permanently  during  life,  as  to  pre- 
clude the  idea  of  structural  change  in  their  production,  are  termed 
inorganic.  They  are  divisible  into  two  sub-chisses — murmurs 
originating  in  some  unnatunil  condition  of  the  blood  (Jiiemic),  or 
in  perverted  action  of  the  heart  {di/namic). 

(1.)  HiSmic  Intra -cardiac  Murmurs. —  Murmurs  originating 
within  the  heart  and  dependent  on  an  unnatiu-al  state  of  the 
blood,  are  referriblc  to  two  species ;  in  the  one  (a)  the  blood  is 
altered  in  composition,  but  perfectly  fluid  ;  (/9)  in  the  other  its 
composition  is  not  dcraonstnibly  changed,  but  from  some  cause 
or  other  it  has  coagulated  in  the  heart's  cavities. 

(a)  Ilismk  murmurs  depemliiuj  on  chavged  composition. — An 
intra-cardiiic  luemic  murimir  of  this  variety  is  of  moderate  or  very 
Hlight  intensity,  commonly  of  medium  or  h>w  {litcii,  short  or 
modera'e'y  prolonged,  of  whiffing  quality,  very  easily  rendered 
temporarily  harsh  by  excitement  of  the  heart,  and  often  nmdilied 
in  intensity  by  certain  changes  of  posture.  This  niurimir  is, 
AS  far  as  I  have  observed,  invariably  basic  in  seat  and  systolic 
in  time,  produced  at  the  orifices  of  the  aorta  and  of  the  pul- 
monary artery, — with  a  foree  at  each  proporfional  to  the  power 
of  its  communicating  ventricle  ;  scarcely  conducted  in  the  direc- 
tion of  tlie  aorta  at  all ;  frequently  audible,  on  the  contrary,  at 
the  second  left,  or  pulmonary  [I'J]*  cartilage;  only  in  excep- 
tional cases  audible  below  the  nip|ilc ;  and  never,  within  my 
e.\i>eriencc,  perceptible  as  far  as  the  left  upex,  or  outwards  towards 
the  axilla. 

It  is  a.  priori  intelligible  that  a  diastolic  or  preesi/afoUc  niurraur 
at  the  left  apex  may  be  generated,  in<lependently  of  alteration  of 
the  mitral  oriiice,  either  statical  or  dynamic,  essentially  through 
morbid  soniferousness  of  an  anaemic  blood-current,  provided  tho 
auricle  be  bypertrophous  and  the  flow  of  the  fluid  forcible  to 
excess, — but  I  have  never  met  witli  a  satisfactory  example  of  tho 
fact.t  But  the  doctrine  of  some  observers,  that  true  blood- 
murmur  may  be  si/stolic  in  time  and  seated  at  the  ajMiX  appears  i*i 
rae  wholly  untenable:  how  deficiency  of  red  particles  iu  ihebloo 


*  Tliit  tlinifdl  far-t  ilwi.  no(  uppenr  In 


iiio  to  luovi?  Ilinl 
oniionn')  g.nrr.ilC'l  it  tlip  puliiifin«ry  tliiui  at  tin;  aortic  orifi 


int  aiiirmii'  niiinniir  i»  more 
but  aitii|i|y  tUm  til* 
nilarc  i>l  iIip  iiir<lia  lying  ia  the  dircctiuii  ul  the  imlmonary  cartjiiign  ik  iiiurc  favour- . 
«blc  tn  rnlijlu  tloll. 

-t"  Tlic  tntiiniit«  connection  brtweeu  hypvrtMnhous  left  auiirle  auf)  organic  diseaM' 
of  the  valvo  would  of  counc  iittei-ferc  willi  tho  clioical  diacovury  of  Uie  fact,  admitting 
ita  reality. 
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can  load  to  ite  rctlax  through  the  mitral  orifice  I  am  at  a  loss  to 
uoDceive. 

Hence,  it  would  follow,  the  site  and  rhythm  of  haemic  murmurs, 
excluding  all  tlioae  of  diastolic  time  and  as  matter  of  experience 
of  scat  at  either  apex,  are  of  great  value  in  their  distinction.  To 
their  quality  and  pitch  I  attach  but  moderate  importance;  for 
organic  murmurs  may  be  soft,  and  inorganic  ones  are  not  very  un- 
fre«]Uently  rather  harsh  ;  while  the  latter  may  be  shrill,  whistling, 
and  of  higli  pitch,  and  tlie  former  are  of  course  frequently  of  low 
pitch.  Unfortunately  there  is  no  character  in  a  systolic  basic 
blood-nmrraur  which  positively  proves  ita  nature,  and  distinguisiies 
it,  umler  all  circumstances,  from  one  of  organic  source.  The  dis- 
tinction is  often  rather  to  he  made  through  the  absence  or  presence 
of  venous  hum  (I  do  not  rememlwjr  ever  to  have  observed  an  intra- 
cardiac 8pana;mic  murnmr  unattended  with  venous  hum),  and  tiie 
coarse  and  duration  of  the  phenomenon,  than  tlirough  its  own  in- 
trinsic characters :  pcrmum-rU  harsimess  and  high  pitch  are,  how- 
erer,  never  associated  with  true  htemic  murmur.  If  arteries,  on 
which  the  pressure  of  the  stethoscojK-  can  have  no  influence,  as, 
for  example,  the  arch  of  the  aorta,  the  innominate  and  sub-claviau 
wteries,  be  the  scat,  extensively,  of  strong  blowing  murmur,  a  co- 
existing systolic  nmrmnr  at  the  mid-sternal  base  is,  in  ]>art  at 
least,  inorganic;  but,  on  the  other  hand,  the  cardiac  murmur  may 
be  tpoly  inorganic,  and  yet  the  arteries  be  perfectly  free  from  ab- 
normal sonorousness. 

Tlie  morbid  state  of  tlio  bloo<l  most  frecjucntly  associated  with 
tliese  murmurs  is  spanremia, — whether  it  be  that  of  chlorosis,  of 
malaria,  of  starvation,  of  deficient  insolation,  of  Ixemorrhago 
and  over-venesection,  of  carcinoma,  of  convalescence  from  acute 
diseases.  &c.  I  have  occa-sionally  observe*!  it  in  urtemia;  so, 
Again,  it  now  and  then  occurs,  though  to  a  very  slight  amount,  in 
the  hypinosis  of  continuetl  fever  and  the  exanthemata,  and  in  the 
hyi>erinosis  of  puenmouia  and  acute  rheuniatisni,  under  circum- 
stances excluding  more  or  less  positively  its  dependence  on  endo- 
canlitis.  It  has  been  affirmcHl  that  plethora,  rendering  the 
quantity  of  blood  too  great  for  the  cavities  of  the  heart,  produces 
raurmnr  within  the  organ  :  confirmation  of  the  statement  is  want- 
ing ;  more  especially  if  we  accept  the  teaching  of  those  rhcmiisfs 
who  maintain  that  the  relative  quantity  of  retl  corjiuscles  is  in- 
creased iu  plethora.     Cyaniemia  does  not  pro<luce  murmur. 

The  mechanism  of  tliis  variety  of  hicmic  murmurs  will  l»e  con- 
sidered with  that  of  tJie  venous  class. 
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(fi)  IJtrmic  murmurs  depcjuling  on  coa^kUion, — These  mnrninrs 
form  a  link  between  the  inorganic  and  organic  dasses.  Tlieir 
varieties  are  exceedingly  numenms.  Here  must  iu  strictness  he  in- 
cluded all  murmurs  dejiending  on  fibrinous  deposits  on  the  endo- 
cardial surfaces,  wart-!ike,  stratiform,  or  other ;  and  on  similar 
accumulations  in  fissures  of  the  valves  or  tendinous  cords,  or 
between  the  columme  carnere.  In  these  cases,  however,  the  pro- 
cess of  deposition  is  slow, — the  essential  conditions  involve,  prac- 
tically speaking,  structural  changes,  and  the  attendant  murnuira 
are  unquestionably  not  to  be  clinically  distinguished  from  those 
of  ordinary  organic  mechaiiisra.  But  to  the  present  group  belong 
also  munaurs  caused  by  sudden  coagulation  within  the  heart's 
cavities, — and  to  these  only  is  tlie  following  description  to  bo 
understood  to  refer. 

These  coagulation-murmurs  are  materially  most  common  on  the 
right  side  of  the  heart,  simply  because  the  tendency  of  the  blooil 
on  that  side  to  coagulate  during  life  is  greater  than  on  the  left. 
Clots  are  obstructive  to  the  onward  current, — these  murmurs  aro 
consequently  of  direct  mechanism,  systolic  when  produced  by  clots 
in  the  ventricle.  It  is  conceivable  that  a  murmur  of  this  mechan- 
ism may  be  of  prajsystolic  or  diastolic  rhythm  also,  wlien  clots 
accumulate  in  tlie  auricle,  or  at  the  tricu8i)id  orifico  in  such 
manner  as  to  obstruct  the  onward  current,  or  at  the  arterial 
orifices  in  such  manner  as  to  cause  regurgitation.  But  I  have  not 
actually  obscrve<l  any  of  these  conditions.  The  jiitch  of  these 
murmurs  is  low  or  medium;  and,  commonly,  soft,  they  arc  never, 
aa  far  as  I  know,  markedly  harsh. 

The  circumstances  under  which  intra-cardiac  coagulation  occurs, 
and  under  which  murmurs  may  be  looked  for.  are  mentioned  iu 
the  account  of  Blood-Conceetions  within  the  Hkart. 

(2.)  Dynamic  intra-caniinc  murmurs. — Under  this  head  mur- 
murs, occurring  in  the  heart  through  abnormal  action,  range 
themselves. 

(a)  Violent  excitement  of  the  organ,  whether  it  act  merely  by 
increasing  the  force  of  the  current,  or  by  disturbing  its  direction, 
occasionally  produces  for  the  time  systolic  munnur  at  the  base.  1 
have  observed  this  not  only  in  hysterical  females,  who,  though  of 
florid  countenance,  might,  it  is  true,  have  l>een  slightly  spamemic, 
but  in  males  with  palpitating  heart.  If  the  organ  be  the  subject  of 
dilated  hypertrophy,  jialpitation  is  sometimes,  but  certainly  not 
always,  attended  with  the  same  murnmr.  Iu  hypertrophy  with 
dilatation  there  is  possibly,  we  have  seen,  another  dynamic  source 
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of  sjstolic  murmur  :  from  the  altered  form  of  the  cavities  of  the 
Tcutriclos,  tlieir  coutaiued  blood  is  prokibly  propelled  against  the 
edges  of  the  arterial  orifices,  iusleud  of  directly  through  them  ; 
aud  this  misdircctiou  of  the  current  may,  very  possibly,  generate 
murmur  [p.  82], 

(b)  The  heart  may,  probably,  also  undergo  dynamic  changes 
interfering  with  the  closure  of  its  valves,  and  giving  rise  to 
murmurs  of  the  regurgitant  class.* 

Thus,  a  systolic  murmur,  free  from  harshness  and  of  medium 
pitch,  having  all  the  attributes  of  that  denoting  mitral  regurgita- 
tion (but  invariably  unaccompanied  by  accentuation  of  the  diastolic 
sound  at  the  second  left,  or  pulmonary,  airtilage),  is  occasionally 
heard  in  cases  of  chorea  at  the  left  apex.  This  murmur  disappears 
as  the  primary  neurotic  disease  itself  disappears;  its  intensity 
varies  with  difl'erent  beats  of  the  heart;  its  quality  similarly 
changes ;  and  it  may  even  temporarily  become  inaudible.  The  nmr- 
mar  in  question  is  not  localised  as  a  hfemic  cardiac  nmrmur  would 
be  [p.  8tj]  ;  instead  of  growing  more  marked,  like  a  blood-murmur, 
as  convalescence  (with  its  attendant  anaemia)  advances,  it  lessens 
in  intensity  ;  it  cannot  be  referred  to  organic  change  in  the  mitral 
talve,  seeing  that  it  eventually  totally  disapi>ears.  Nor  in  many 
of  the  cases  which  I  have  seen  was  there  the  smallest  ground  for 
lefemog  it  to  latent  Bright's  disease,  or  rheumatic  irritation  of  the 
endocardium. f  The  most  plausible  hypothesis  seems  to  be,  that 
irrc^lar  aud  occasional  reflux  takes  place  at  the  mitral  orifice, 
through  disordered  action  of  the  muscular  apparatus  connected 
with  the  valve.*  Just  as  the  external  ehoreal  movements  some- 
times cease  for  moments  or  for  minutes  at  a  time,  so  tiie  cardiac 
murmurs  disappear.  The  main  objection  to  this  dyniuuic  hypo- 
ihisis  seems  to  arise  from  the  difhculty  of  understanding  how  the 
bcart  aa  a  whole  can  act  regularly  (as  it  certainly  does  in  chorea), 


*  In  the  daisical  work  of  Stokos,  an  opinion  ia  1>y  inference  oscribM  to  tne  on 
tlir  Milijcvt  o(  inot^uiic  cArdioc  luui  lunr.-t,  ditliriii^  I'loiu  thul  I  hure  really  prufrjuit-tl. 
.St->krt>  »«nni9  U>  inter  tliat  I  deny  llio  |Hj.tMlila  ]>i\xluL'ti<>ii  uf  systolic  nmrmur  nt 
tJi<'  «{>■■](,  lii<l.-|ieu<icutly  of  toxtural  diactue  ul'  llic  niitiiU  oritico  (UiscoMiit  u(  the 
ilnarl,  \>.  4t><1).  K.ir  fr'iiii  this,  1  hnvc  ulwaya  ktroujjly  iiiaiatrd  on  tlic  (irohiibilily 
tliat  '''<  >it«  and  rhylliui  rcjUly  Lic4:im  ;  but  cnrdia4-  luurniur  uf 

^Hok^•  i,  and  still  supiMisc,  to  be  always  luisic  ia  neat.     1  ksvu 

ne»i  I  ji  .1  piini)  chlonitic  womiiii  a  murmur  liuviut;  all  the  cliaracters  of  it 

luiti  ■  il  "III".      Uut  lliiso  prii|»Miuons  an>  fully  dwelt  uu  in  Xiit  text,  |i.  »tt. 

1  i  .-.^>  ..^Liitiou  hcnj,  that  my  cnn-rienc*  is  far  from  iiQp|iurtinf(  8.-'e  aud 
otiicii  M  npmU   *aj   Dsoeamrily  iutimate  oonnaclioa  betwoaa  rheonutiim  uid 

:  Amonf;  nnnierons  illiintratiTe  caaea  may  \in  soW'ted  :  Kobinson,  U.  C.  il., 
YmaiXut,  toL  i3t.,  p.  W  ;  Uunliug  U.  C.  H.,  Females,  toL  xiv.,  p.  1^4. 
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and  yet  part  of  ite  substance  contract  irregnlarly.  Still  the  same 
L'untradictory  state  of  things  muy  aonictimes  be  witnessed  in  the 
vuluiitury  muscles, — portions  of  which  may  twitch  automatically 
while  tliu  remainder  of  their  substance  is  quiescent  And  aa  tho 
physiological  synchronisni  of  contraction  of  various  parts  of  the 
ventricle  is  ensured  by  the  simultaneousnesa  of  influence  of  its 
various  motor  ganglia,  it  is  quite  intelligible  that  in  a  morbid 
state  of  things  the  necessary  simuUaneousness  might  be  dis- 
turbed. Further,  portions  of  the  ventricle  of  the  frog,  poisoned  by 
digitalis,  contract  spasmodically  before  others. 

Again,  I  have  observed  the  saiiie  phenomenon  of  occasional 
systolic  apex-murmur,  lasting  commonly  for  two  or  tlirce  days  iii 
connection  of  sequence  to  tbe  tit  in  grave  epilepsy.  In  one  such 
case,  that  of  a  male,  past  sixty  years  of  age,  who  remained  under 
my  tolerably  constant  observation  for  years,  the  manner  of  life 
was  to  the  last  degree  antagonistic  to  the  occurrence  of  onajmia. 
Besides,  the  blood  must  have  been  of  precisely  the  same  composi- 
tion, when  the  murmur  occurred,  as  when  it  was  absent.  I  must 
wld,  the  relationship  to  the  lit  was  not  always  the  same.  Further, 
the  systolic  murumr  at  the  left  apex  occasionally  met  with  in 
mafllurbators,  who  are  perfectly  free  from  any  of  the  acknowledged 
physical  signs  or  symptoms  of  anaemia,  and  who  have  none  of  the 
habitual  attendants  of  organic  mitral  reflux,  appears  to  me  to  be 
of  the  same  species.* 

The  same  kind  of  disorder  may  conceivably  be  the  cause  of 
certain  mitral  regurgitant  murnmrs,  attending  dilated  hyper- 
tro])hy  of  the  left  ventricle,  and  disapjtearing  under  treatment.! 

So,  too,  may  be  explained  a  fact,  for  which  it  seems  otherwise 
impossible  to  suggest  any  plausible  theory,  that  in  certain  cases 
of  soft,  flabby,  and  fattily  atrophous  heart,  a  murmur  at  the 
left  apex  will  occasionally  be  heard,  though  as  a  rule  completely 
absent. 

May  it  be,  that  defect  in  the  condition  of  the  elastic  tissue,  which 
eeems  to  have  Ijeeu  shown  by  W.  0.  Markham  to  exist  in  the  valves, 
alliiws  of  their  eversion  into  (he  auricle?  Or,  again,  is  it  possible 
tluit  the  innervation  of  the  auriculo-veutricular  valves  may  be  dis- 
ordered, 80  as  to  impede  their  closure  ?  They  are  provided  with 
sympathetic  filaments;  and  (as  is  admitted  to  have  been  demon- 
Btralcd  by  Senac  and  Kiirschucr)   they  enjoy  a  supply,  though 


•  Rrcrrton.  Brit,  nnd  For.  M«l.  Chir.  Rev.,  July,  1861,  ji.  263. 
+  Uouscy,  U.C.  11.,  Males,  October,  1S60. 
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J  united,  of  muscular  fibre;  why  then,  may  they  not  palpitate  as 
well,  for  instance,  as  the  aorta? 

I  am  aware  there  are  some  propositions  pretty  generally  received 
by  physiologists,  concerning  the  part  played  by  the  papillary 
muscles,  that  appear  hardly  to  warrant  such  importance  being 
attnched  to  a  disordered  state  of  their  contractions.  Thus,  if  the 
hvari  be  remove<l  from  the  body,  an  auricle  cut  away,  the  artery  of  the 
same  side  tied,  and  the  cavity  of  the  vcnticle  filled  with  tliiitl,  and 
if  then  a  stream  of  water  be  directed  upon  the  auriculo-ventricular 
valve,  this  mpidly  closes.  From  this  experiment  of  Baunigurten, 
the  inference  has  been  drawn  that  tlie  miriculo-ventricular  valves 
are  closed  by  the  systole  of  the  auricles,  prior  to  the  systole  of  the 
ventricles,  and  that  the  closure  is  not  in  anywise  influenced  by 
the  mnsculi  pajtillares,  but  is  much  facilitated  by  the  specific  light- 
ness of  the  valves  themselves.  It  is  furtiier  inferred  that  the 
piipillar}'  columns  mereUj  afford  a  support  to  the  chorda  t^ndinece, 
which  in  turn  prevent  the  valve  from  floating  too  far  on  the 
auricular  side.  The  multitude  of  points  in  which  the  experiment 
fails  to  imitate  the  natural  state  of  things  in  the  living  and  con- 
tracting heart,  gravely  invalidates,  in  my  ojnnion,  tlie  conclusion 
it  has  l>eeu  forceil  to  furuisii.  There  is  in  truth  the  strongest  reason 
for  believingthat  the  paj)illary  muscles  by  their  contraction  drawthc 
valves  somewhat  away  from,  as  well  as  prevent  eversiou  into,  the 
interior  of  the  auricle.'  But,  even  granting  that  the  inference  in 
question  be  sound  in  phygiofo</y,  the  additional  assumption  of 
J.  Uamernjk,  that  Ttiorbid  conditions  of  the  muscular  structure  of 
llie  heart  can  have  no  etfect  in  preventing  closure  of  the  valves, 
Becms  a  paljiable  mm  scquitur.  What !  sujjpose  that  {inter  alia 
mmilia)  the  papillarj'  muscles  are  shortened,  puckered,  dwindleil 
iu  muscular  tt-xture,  and  infiltrated  with  pseudo-fibrous  induration- 
matter,  in  a  word  cirrhosed,  will  not  this  state  somewhat,  at  least, 
interfere  with  the  function  of  the  valves?  Why,  this  would 
almost  amount  to  utfirmiug  that  shortening  and  thickening  of 
the  chordie  tendiuew  can  produce  no  embarrassment  in  the  play  of 
the  valves. t 

I  have  met  with  some  few  instances  of  inconstant  murmur-liku 
quality  of  the  diastolic  sound  at  the  base,  which  ap[icared  to  me 

•  T!ii»  rx|*rim»nt.  whirh  i*  rosy  of  pxnriition,  pruvr*,  JidWi-Tor,  Ihst  W.  O.  Mu-ktiam 
(Mvd. 'tiir.  Tnim.,  vul  xliv.)  rmiiiul  In<  uuhl  in  ntlinninx  tli"t  "tlir  Rtninm  uf 
\Aotid  n.i«'iii){  (loin  the  nuriclc  iuto  tlia  vviiirirle  citiuiut  |>ow>ibl]r  rmiao  llio  Tslrrs 
upwanl*  " 

♦  «i .•.,■}■. ,,i,t  mil,  .Ii, 'it  ■II,  ..II  »  ilf.)t  »  (ciiiponiry  tntimior  w«a  nWrvvd  \iy 

p.:  i  to  rrdui,  rauMd  by  irregular  actioaof  tlie 

|v.;  il^  p.  7,  U71.) 
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to  be  possibly  dependent  on  disordered  dynamism  of  the  aortic 
valves.     Are  there  muscular  or  nervous  elenients  witliia  them  ? 

lu  certain  cases  of  apparently  purely  dynumic  luilpitation  of  ex- 
cessively irregular  rhythm  and  force,  nmrmur-like  quality,  or  actual 
murmur,  may  he  momeDtarily  heard — now  basic,  now  at  the  apex, 
now  systolic,  now  diastolic.  These  anomalous  conditions  find 
their  exj)lanation  in  the  foregoing  statements.  But  I  must  athl 
that  1  have  not  actually  noticed  Tce/l-dt^'/ietl  murmur,  constant  for 
any  length  of  time,  unless  there  were,  on  other  grounds,  more  or 
less  strong  reason  for  the  suspicion  at  least  of  organic  disease. 

107.  0/  Indivubial  Emlocardial  Murmurs. — In  endeavuuring 
to  ascertain  tlie  seat  of  production  of  any  given  endocardial 
murmur,  the  essential  points  in  the  inquiry  are  its  relationship  to 
the  systole  or  diastole,  and  the  spot  of  its  maximum  intensity  on 
the  surface  of  the  chest.  Subsidiary  conditions  of  great  import- 
ance are  the  direction  of  transmitted  audibleness,  duration,  clinical 
progress,  quality,  and  pitch  of  the  murnmr;  while,  iu  addition  (o 
its  own  characters,  the  state  of  the  heart's  natural  sounds,  ami  the 
presence  or  absence  of  certain  audihie  phenomena  in  the  arteries 
and  veins,  or  both,  are  valuable  subsidiary  guides. 

108.  Each  orifice  of  the  heart  may  be  the  seat  of  two  murmurs, 
obstructive  and  regurgitant, — with,  or  against,  the  current:  the 
total  number  of  cardiac  murmurs  directly  connected  with  the 
oritices,  therefore,  reaches  eight  The  essential  characters  of  these 
may  be  briefly  set  down  as  follows  : — 

109.  (n)  Systolic  Murmur  of  the  tcjl  apex. — A  systolic  murmur 
of  maximmu  force  at  and  immediately  above,  or  to  the  outside  of 
tJie  left  apex;*  but  faintly  audible,  or  wholly  inaudible,  at  the  right 
apex  (say,  the  ensiform  cartilage),  the  mid-sternal  base,t  and  the 
pulmonary  and  aortic  cartilages ;  more  or  less  clearly  audible  about 
and  within  the  inferior  angle  of  the  left  scapula,  and  in  the  left  ver- 
tebral groove  from  the  sixth  to  the  ninth  dorsiU  vertebra>,I  audible 
or  not  round  the  lateral  base  of  the  chest  from  the  cjirdiac  to  the 
scapular  region,  is  essentially  characteristic  of  reyuryitation  through 

*  Ocriuioiially  •  oue  presenU  iUelf  in  wliicli  a  niiirniur  of  mitnil  reflux  mocliauisin 
(b»  pruvi'J  pittl-moHem)  U  suililjle  wilh  createst  (liKtiiictDoss  aifvvc  and  sonivwluit 
poutuilc  tlic  uip[ilo.     1  liave  not  aucceeilnt  iu  tiuding  any  auatomical  ezpbuutioa  of 
'  tLii  ononmly. 

+  If  the  BtcllioiicoiK)  Iw  curriod  nnxliially  upwards  anil  inwards  from  the  inaximum 

point  towuidi  tlie  tbird  curiiliij^',  it  will  in  niniiy,  but  ui>t  nil,  instances  be  fouud  tbat 

•t  •  certain  lino,  deliu«l  witii  aiugular  sliBq>MC(ta,   tlic  cburactcrs  of  the  munnur 

|aomplatttly  vlmn^c  :  in  iutcusity,  it  falU  to  u  tlurd  ;  in  roujjhuuas,  loioa  greatly  ;  ia 

|iitcn,  conimuuly  fulU. 

X  I  Imvo  ocoojtiuuully  known  a  murmur  of  indubitjible  organic  niitml  niechauisia 
betlvr  audible  at  llio  upper  tluu  Ui«  luwur  i>art  of  iLv  k'ft  vertebral  groove,  and  ouU" 
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the  ntUral  orifice  at  the  moment  of  the  ventricular  systole.  This 
tegurgilutiou  may  he  the  result  of  inetficieucy  of  the  valve,  produced 
l»y  chronic  changes  of  structure  (its  common  cause), — or  by  enlarge- 
ment of  the  oritice  without  coi'vnl  growtli  of  the  valve  (a  tttyrxxTG 
cause), — or  occur  from  non-closure  in  acute  endocarditis,  in  con- 
sequence of  roughness  of  the  edges  of  the  valves,  ill-titting  ojiposed 
elevations  on  their  surfaces,  and  shortening  of  the  chordio  teu- 
(liue)e. 

Of  very  variable  quality,  this  murmur  is  rarely  of  high  pitch, 
generally  oscillating  between  whi8])ered  wfio  and  rr ;  but  I  have 
known  it  sharply  whistling,  as  of  the  xcind through  a  ktij-hole ;  it  is 
occasionally  distinctly  musical.  Once  established,  it  is,  as  n  rule, 
permanent;  but  when, probably,  dynamic,  as  in  chorea, epilepsy, ^fcc., 
it  miiy  moment4irily,  as  well  as  permanently,  disappear.  If  the 
cause  of  non-occlusion,  even  though  it  be  organic,  act  intermittently, 
the  munnur  will  be  present  at  some  moments,  absent  at  others. 
This  curious  peculiarity  I  once  observed  in  an  adult  tiuile,  in  whom 
a  body  about  the  size  of  a  large  pea  was  suspendt-d  by  a  tliread- 
like  peduncle  from  the  larger  division  of  the  valve,  in  such 
umnner  that  it  might  or  might  not,  according  to  accidental  cir- 
cumstaiices,  have  fidlen  within  the  oritice,  and  injpeded  its 
cloeure. 

A  mitral  regurgitant  murmur  may  completely  or  partially  cover 
the  first  sound  at  the  left  apex.  This  first  sound  may  have  its 
natoral  characters  in  perfection  at  the  base  and  at  the  tricu8])id 
apex ;  but  when  intense  the  murmur  may  partially  obscure  the 
•ound  in  botli  these  places  by  conduction. 

In  Uiehealthy  stat*,  the  second  sound  is  more  strongly  accentuated 
in  the  aorta  than  in  the  pidmonary  artery.  The  reverse,  according 
to  SktMj.'i,  holds  in  cases,  among  others,  of  mitral  regurgitation  ;  and 
the  peculiarity  is  explicable  thus  : — With  every  systole  some  blood 
is  forced  into  the  left  auricle;  that  auricle,  the  pulmonary  veins,  and 
pulmonary  artery  quickly  become  overstretched,  and  the  right 
heart  requires  greater  effort  to  force  the  blood  into  the  over-filled 
vessels;  the  pulmonary  artery  consequently  presses  with  increased 
force  on  its  column  of  blood,  and  hence  intensifies  its  own  portion 
of  the  second  sound.  And,  as  a  corollary,  he  holds  that  the  absence 
or  presence  of  tliis  reinforcement  will  distinguish  systolic  murmur 

teqorittly  in  »o  (ar  timulating  an  nortic  niiirmur.  TliU  must  drpcn<l  on  MimennnBiMl 
eooditiga  of  tlie  luuguij  otlier  inUrvi'mii^  comtucting  niHt<Tia].  (Dunn.  U.  I'.  H., 
finnaliMi,  rot.  avi.,  p.  286.)  Tbv  iiiuriuiir  niuy  t-ven  be  ituiuiiibit  at  the  infrrior 
Ikoncie  futrt  of  the  ^^ruuvr,  wliilo  diniinrt  H<i|Ktrinrly, — «.  ij.  Mnhon,  U.  C.  II., 
fcaulci,  nd.  XV.,  (>.  IH,     For  Uiv  topograi>liy  ot  Uic  valve  posteriorly,  vide  [34]. 


u 


PHYSICAL  £XA}/ryATrON  OF  THE  HEART. 


at  tlie  left  apex,  caused  by  regurgitation,  from  tbat  causeJ  by 
friction  of  tbe  bbiod  against  rougbnesses  in  tbe  ventricle.  I  do 
not  believe,  although  it  certainly  does  exist  in  some  cases,  tbat  any 
fuoh  imjdicit  confidence  cnti  be  placed  in  ibis  sign.  1  have  known 
it  wanting  in  cusfs  of  mitral  regurgitation,  even  when  there  was 
Jio  obvious  trieuKjiid  regurgitation  to  afford  a  plausible  explana- 
tion, through  iliminisbed  amount  of  blood-current,  of  its  deficiency.* 
It  seems  to  bo  sometimes,  too,  only  a  jisetulo-accentuation  of  the 
jiulnionary  second  sound,  from  real  weakening  of  tbe  aortic  second 
Bound,  arising  through  the  lessened  current  and  dimiabed  calibre 
of  tbat  vessel,  tbat  follow  on  long-continued  mitral  regurgitation. 
Besides,  I  have  not  found  thickening  or  enlargement  of  the  pul- 
monary artery  in  such  connection  with  mitral  regurgitation,  as 
ought  to  obtain,  were  the  theory  descriljcd  wholly  accurate, — the 
more  so,  as  thickening  and  enlargement  of  the  left  auricle  really 
do  exist  in  a  proportion  of  these  cases.  Hypertrophy  of  the  rightl 
ventricle  even  may  be  present  without  entailing  any  intensification 
of  the  second  pulmnnary  sound. 

Mitral  regurgitant  murmur  may  be  highly  marked  with  strong,] 
deficient  with  feeble,  systolcs.f 

A  raurnmr,  possessing  all  the  characters  just  enumerated,  may 
lay  claim  to  indicating,  with  well-nigb  absolute  surety,  the  exist- 
iince  of  viitrul  njlux  of  onjanic  mechanism.  To  have  such  sig- 
nificauce  must  it  ncluully  possess  the  entire  group?  This  is  still 
to  a  certain  degree  a  moot  question,  in  regard  of  one  of  the  most) 
important  of  the  whole  series,  audibleness  within  the  inferior 
angle  of  the  scapula.  For  my  own  part,  I  feel  persuaded  such 
audibleness  (to  be  substantiated  in  about  two  of  every  three  cases) 
is  less  a  measure  of  intensify  than  an  index  of  mechanism.  If 
the  murmur  be  imperceptible  posteriorly,  I  believe  it  ceri/  scUlom 
(Ifpemh  on  re^rgitation  of  structural  mechanism ;  possibly  it  may 
rur^r  do  so,  but  I  am  imprepared  to  adopt  so  sweeping  a  formula. 
Still,  I  think,  we  may  say  it  never  depends  on  n\'ll-pronounced 
ori/anir  regurgitation. J  On  tbe  other- hand,  systolic  npex-niurmur 
inaudible  posteriorly,  is  tbe  exponent  of  dynamic  mitral  reflux, 
or  of  various  conditions,  unnaturally  soniferous,  occurring  in  the 

•  In  «  TiluaWo  table  of  100  e««c«  of  By«tolic  >pex-murmur  collocted  by  J.  Andrew, 
tih»  (bwiies  of  intrnsirK'iitii>n  of  tli«  Oinstolic  sound  at  llic  pulniuimr}'  t'artil«ge  is notetij 

~tO  time*.     It  is  trae,  Iiowuvit,  wo  Ju  imt  know  in  how  luuny  of  tlic  wliole  seriei  tliM 
nurmnr  depenil<<<l  on  actual  rcllux.     (Uartliolomew's  HoA|iiliU  Ko|jorts,  vol.  i.,  p.  IS, 
\i»M.\ 

t  Allen,  D.  C.  H  ,  Fcmnleji.  vol.  xti.,  p.  167. 

*  Itrdiile*,  M  jnst  alioirn  {vidt  note,  p.  92),    organic  mitral  mnrmnr  may  not 
ic«U{iy  ila  liabitiul  aite  in  ths  grooT*. 
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inferior  of  the  ventricle.  In  cases  of  chronic  abiding  ranrmurs 
the  deficient  andiblencss  behind  is  rarer  than  in  those  of  acute 
mechanism. 

A  murmur,  audible  at  once  in  front  and  in  the  left  vertebral 
jjroove,  may  Iw  traceable  continuously  round  the  left  lateral  base 
of  tlie  chest,  or  it  may  be  lost  for  a  greater  or  less  jmrt  of  the 
distance  between  the  two  points.  The  difference  seems  unconnected 
with  mechanism,  and  really  referrible  either  to  varying  intensity 
of  the  murnmr,  or  to  some  accidental  peculiarity  of  the  oon- 
docting  media. 

Further,  if  the  description  above  given  of  accentuation  of  the 
pulmonary  second  sound  be  correct,  it  fallows  that,  as  far  as  my 
information  goes,  its  presence  cannot  be  held  to  prme,  or  its 
aigeiwe  to  dinprore,  with  perfect  security,  the  structural  and  reflux 
mechanism  of  a  systolic  left -apex  murmur. 

We  may  then  accept  for  clinical  purposes  the  following  arrange- 
ment : — 


SYSTOLIC  LEFT-APEX  MURMUR, 
Cause. 


8r.AT  or  TWO- 

IirCTIu.N. 


AililiMe  in  left 
nrtcbriU  gruovo. 


In*D>lib1e  in1r(t 
rrrtcViml  j;roore. 


Mitral  orifice. 


Mitral  orificp. 


IntrrioT  of  ven- 
tricle. 


IStructurftl  InmiflidMicy 
of  valve. 

f  D^sniic     interference 
\   with  (.'luiiure  of  valve. 

Ronglinm  of  endocar-  i 
diuni  of  ventricle,  or  of 
inferior  orilice  of  valve. 

Mis-attachment    of    ■ 
tendinous  curd. 

Thickening  and  rough- 
neu  of  coriU. 

Pilirinnu!)  shreds  crosg- 
Ing  line  of  current. 

Coagnla  in  cavity. 

Sacc«Iate<l  anenrism  of 
wall  of  ventricle. 


Mkcrakihm. 

Reflux  through  ori- 
fice, often  with 
roU(;hcned  edges. 

J  Reflnx  through  ori- 
.  lii'tr  in  it^HsniiHith 
!   and  uuiund. 


Ahnonnal  rolliaion 
of  blood. 


Rgresi  of  blooii 
from  sac  at  moment 
of  systolic  conlrec- 
tiun. 


1 10.  (/3)  Systolic  Mtinmir  at  the  right  apex. — A  sytifofic  murmur 
of  maximam  force  immediateli/  aboce,  or  at,  the  cnti/orm  cardla^e; 
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iDandrblc,  or  nearly  so,  at  the  left  apex;  and,  according  to  mj 
er]>L'rience,  initereeptible  in  tbe  left  vertebral  groove  opposite  the 
Idwer  angle  of  the  st'^ipuln,  originates  in  connection  with  the 
right  ventricle.  In  the  great  majority  of  cases  this  lunrmnr  arises 
from  tricuspid  regun/datiotu  It  may  also  by  possibility  depend, 
at  least  theoretically,  on  sharp  collision  of  blood  among  the  thick- 
ened and  roughened  chordse  tendineae."  In  the  former  case,  dis- 
tension and  pulsation  of  the  auricle,  vena  cava,  innominate  and 
jugular  veins  is  habitually  present,  that  of  the  latter  visible  but 
not  palpable;  but  the  absence  of  such  pulsation  does  not  prove 
that  the  murmur  under  consideration  is  independent  of  regurgi- 
tation, f 

This  tricuspid  murmur  is  generally  soft,  and  of  low  pitch,  rarely 
masks  the  systolic  sound  compk-tcly,  is  of  rarer  occurrence  than 
tricuspid  regurgitation  itself,  and  is  probably  not  always  detected 
when  it  exists.  It  is,  absolutely  speaking,  rare,  because  regurgi- 
tation often  occurs  from  insufficiency,  without  roughness  or  other 
morbid  change,  of  the  valves,  and  because  the  back  current  is 
often  not  forcible  enough  for  the  production  of  a  murmur.  On 
the  other  hand,  it  escapes  detection,  because  it  is  often  covered 
by  a  powerful  mitral  murmur,  and  in  some  cjises  impaired  in  dis- 
tinctness by  deep-seated  venous  hum.  In  rare,  very  rare,  instances, 
where  a  mitral  and  tricuspid  murmur  coexist,  a  spot  n)ay  bo 
found  midway  between  their  points  of  maximum  force,  where  there 
is  comparatively  little  murmur. 

In  certain  cases  of  mitral  regurgitation,  the  attendant  murmur 
may  be  so  deadened  at  the  left  apex  by  em])hysematou8  lung, 
as  to  bo  better  audible  at  the  right  apex,  and  so  simulate  a 
tricuspid  murmur.  J 

111.  (y)  SijMoUc  basic  Murmur  transmitted  to  the  right  and  up- 
fcards. — A  systolic  murmur,  of  maximum  force,  at  midsfernum, 
opposite  t/m  third  interspace  (or,  it  may  be,  the  upper  part  of  the 
fourth  rib) ;  gradually  or  abruptly  losing  force  between  this  point 
and  tlie  apex-beat,  where  it  may  be  almost  inaudible  ;  faintly  per- 
ce]»tible  at  the  second  left  cartilage;  clearly  audible  iit  the  second 
right  cartilage,  the  notch  of  the  sternum,  and  the  left  vertebrtd 


*  I  have  never  hoiinl  a  nmnnur  imlisi 
gcnenit<!<J.       Nnr,  although  Skotla  and  uthcrs 


roved  after  death  to  have  heen  thus 
niit  nithiiut  nny  aii|iBrp|it  hmitntion 


thit  f'iriii  of  iiii-oliKiiiAMi  (SkixU,  Markhani'aTrnnsliitinn,  ii.  23ii),  I  kiiownf  iiu  |iriiit<Hl 
cliutvn]  jMiioiiiili'atioii  uf  thv  fuel.  At  thr  same  tiiiii-,  1  do  uot  coiitrst  its  ]>u.-iiiiliijity, 
ea|iociidlv  if  the  vviitiirlr  Ix;  liy[K'rtru|>huusaiid  dilutrd. 

'    f  nUnla,  U.C.  11.,  KeniMo,  vol,  xi,,  p.  28S  ;  Hvll-iuarked  triciuqiid  rvgurgilaiit 
miirniiir,  mid  im  actitiil  iiiKulnr  |<iilNilJon. 
;  JluttiUiimuu,  U,  C.U.,  Malta,  ruL  vui.,  i>.  335. 
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groove,  opposite  the  second,  third,  and  fourth  vertebra;,  thence 
rapidly  losing'  strenjcth  downwards,  and  disappearing  about  the 
eixth,  originates  at  (.and  synchronises  precisely  with  the  passage 
of  the  current  through)  the  aortic  orifice. 

The  combination  of  these  diaracters  gives  distinctness,  beyond 
cavil,  to  this  murmur.  But  a  direct  murmur  tlimugh  the  aortic 
orifice  may  differ  in  some  respects  from  this  typical  picture.  Thus, 
when  the  heart  hangs  low,  and  the  organ  lies  more  horizontally 
in  the  chest,  than  is  habitual,  this  aortic  murmur  may  have  ita 
maximum-point  of  intensity  much  lower  than  usual.  I  have 
known  that  jmint  fall  almost  as  low  as  the  artictdation  of  the 
sternum  with  its  appendix, — when  obviously  the  murmur  might 
(onless  from  ita  intensity  and  the  nature  of  its  accompaninieuts, 
poeitively  and  negatively  considired)  simulate  a  tricuspid  reflux 
murmur.  Again,  in  some  instances,  in  consequence  of  the  rela- 
tionship of  the  vessel  to  the  surface  and  the  nature  of  the  inter- 
vening material,  this  murmur  is  better  conducted  to  the  /<_/?  than 
lo  the  ri(fht  of  the  steruum  in  an  upward  directitm  [lU] ;  and,  per 
txiDtra,  it  may  be  better  audible  down  the  steruum  than  in  the 
direction  of  the  left  ventricle.  Again,  it  may  be  more  distinct  in 
the  upper  part  of  the  back  to  the  right  than  the  left  of  the  spinal 
colomn, — the  lungs,  niediastina,  and  arch  of  the  aorta  being,  as 
far  as  evidence  goes,  healthy ;  or  it  may  be  wholbj  inaudible  in 
the  back. 

This  murmur  is  commonly  of  high  pitch,  loud,  prolonged,  and 
harsh  ;  it  may,  however,  be  low-toned,  and  of  peculiar  twanging, 
mu8iad  <pndity.*  If  the  ventricle  behind  be  dilated  and  liyper- 
trophous,  this  state  of  things  increases  its  intensity,  and  may 
give  it  a  drawling,  prolonged  character,  if  the  sides  of  tlie  oriiice 
be  much  contracted. 

Although  well  oudible  at  the  aortic  cjirtilage,  it  is  distinctly 
fainter  there  than  at  the  base;  if  as  marked  at  that  spot  as,  and 
A  fortiori  if  more  marked  there  than,  opposite  the  valves  fheni- 
mIvcs,  disease  of  the  arch  of  the  aorta  itself  adds  to  the  mur- 
mur, "f  Tlie  same  inference  is  justifieil  by  any  notable  dilfcrence  in 
pitch  at  the  two  spots.  Obviously  such  amount  of  change,  either 
in  strength  or  pitch,  could  not  be  tho  cfiect  of  conduction. 


•  0»I1.  IT.C.  H..  M«I<!».  »ol.  xvii.  p.  272. 

♦  TticTr  ill  niic  kiiiil  of  «xci>|itiou  to  tJiis  fcUtrment  :  if  the  iiwx  ofthi^  riglit  Intiglx 
•nlid,  Um  murniur  may  Im  morn  marknl  «t  tbc  aortic  carulii^c  thuii  *i  ilin  luuo, 
thnogh  the  aorta  !•  brallliy.  1  liavo  Dcver  kDOwn  more  than  alight  oxcfiu  uuiior  Ui««« 
ciiXttOuUocea  [jrioj. 
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The  conditions,  generating  a  mnrmur  of  the  attributes  now 
enumerated,  may  be  tabulated  as  follows  : — 

SYSTOLIC  BASIC  MUKMUR  CONDUCTED  TO  THE  RIGHT. 
Natiihe      Seat  ok  PriouicTtON  Cause 

I    Stenosis,  roagh  or  smooth. 

(    Fibrinous  coagula  obstructing  orifice. 


Structural. 


Aortic  orifice. 


Dynamic. 
Hmnic 


Aortic  orifice. 


Aortic  orifice. 


Violent  excitemriit  of  lieurt. 
MiNiliri!Ctiuii  uf  curreut  u^inst  sides  of 
oritice. 


Spanirmia. 
Unt'inia. 


SIMULATING   MIIR.MURS. 

Sacculuted  nnenrism  of  wall  of 


In  lea  ventricle.  }  Sacculuted 

(  ventricle. 


Structural.  { 


Above  heart's  base. 


About  first  right 
interspace  close  to 
stemuni. 

Either  right  or  left 
second  iiiterspoce. 


Pnnching  of  aorta  close  to  sinosei 

of  Valsalva. 

Varicose  aneurism  of  arch. 


Coarctation  of  arch  of  aorta, 

(  Embrace  by  pcricarditic  IjTnph 
'.  or  pre.ssure  by  fluid  on  roots  of 
(  great  vessels.     [I3&,] 


A  glance  at  this  table  will  at  once  convince  the  student  how 
erroneous  it  would  be  to  suppose  the  aortic  valves  of  necessity 
diseased  because  the  systole  was  acconipiiiiied  by  murmur  of  the 
character  described.  The  inference  would  be  unwarrantable,  Iwtth 
because  other  conditions  generate  true  basic  sjstotic  murmur  of 
the  kind, — and  because  a  simulation  of  the  murmur  i.s  prmluced 
by  several  otiier  diseases.  The  means  of  diagnosis  will  be  fully 
considered  with  the  descriptions  of  the  diseases  concerned, — but 
it  may  meanwhile  be  frankly  a<]niitteil  here,  that  in  some  of  the 
cases  01  simulated  basic  murmur,  error  is  escaped  with  difficulty. 
It  is  easy  to  say  some  of  these  simulated  murmurs  are  slightly 
pne-systolic  in  time,  others  slightly  post-systolic ;  but  to  feel  certain 
at  the  bed-side  concerning  divisions  of  time  so  minute  is  often 
beyond  our  power.  The  real  safety  against  error  lies  mainly  in 
the  rarity  of  these  causes  of  the  simulations  in  question, 

112.  (6)  Systolic  basic  Murmur  InnismUtcd  to  the  left  and  up- 
tcanls. — A  systolic  murmur,  of  maximum  force  ai  the  sternal  cilge 
of  the  third  left  caridnijo^  or  a  little  lower  down,  loud  at  the  pul- 
monary cartilage,  notably  less  audible  at  the  aortic  cartilage,  per- 
ceptible (more  or  less  markedly  according  to  the  loudness  ut  its 


AUSCULTATION. 


99 


point  of  maximnni  force)  at  the  upper  part  of  the  front  chest,  but 
faintly  transmitted  towards  the  apex,  inaudible  in  the  carotids,  and 
imperceptible,  or  almost  so,  in  the  back,  originates  within,  or  close 
to,  the  orifice  of  the  pulmonary  artery. 

Structurally  this  murmur  depends  on  stenosis  of  (lie  orifice  of 
tJie  vessel,  or  roughness  of  its  valves;  or,  with  infinite  rarity,  aa 
noticed  by  Elliotson,  on  pressure  of  the  vessel,  just  above  the  valves, 
by  adventitious  material  in  the  pericardial  sac. 

If  we  except  cases  of  cyanosis  (where  stenosis  of  the  pulmonary 
orifice  iR  the  most  common  lesion),  the  conditions  capable  of 
generating  this  murmur  are  so  rare,  that  few  persons  have  actually 
jnet  with  an  example.  Setting  aside  cases  of  cyanosis  in  infancy 
and  childhood,  I  can  recall  in  my  own  experience  only  one  well- 
defined  instance  of  murmur  of  this  site,  time,  and  mode  of  trans- 
mission ;  and  as  in  this  case  there  was  no  sectio  cadaveris,  its 
site  cannot  be  held  to  have  been  established  with  certainty,  so 
limited  is  our  exjterience  of  its  characters. 

As  already  mentioned  [19],  it  does  not  appear  that  the  trans- 
mission of  an  anaemic  murmur,  from  the  base,  rather  to  the  left 
than  the  right  of  the  sternum,  indicates  that  the  sign  is  really 
generated  at  the  pulmonary  instead  of  the  aortic  orifice.  We  have 
to  deal  with  u  phenomenon  of  conduction  allied  in  nature  to  that 
which  habitually  renders  an  aortic  reflux  murmur  better  audible  at 
the  eusiform  cartilage  than,  as  miglit  be  expected,  at  the  apex  of 
the  heart.  But  it  must  be  a<lmitted  the  fact,  which  is  unques- 
tionable, introduces  an  element  of  confusion  into  the  diagnosis. 

113.  (<)  Prre—v/nlolic  (/r pont-diastolic  murmur  at  the  left  apex. — 

murmur  commencing  at  the  close  of,  or  instantly  after,  the  ven- 
tricular diastole  ;  synchronising  precisely  with  neither  sound,  but 
following  the  second  and  anticipating  the  first,  which  closes  it 
more  or  less  sharply  at  the  end  of  the  long  pause ;  of  maximum 
force  immediately  above  and  about  the  left  apex ;  very  rarely 

C audible  higher  than  the  fourth  interspace,  and  conducted  in  the 
•ame  directions  as,  but  much  less  efloctively  tlian,  systolic  mur- 
mur of  the  same  seat,  and  comparatively  seldom  audible  in  the 
vertebral  groove,  though  occasionally  to  be  heard  over  the  entire 
Jback,  indicates  obxtructicc  riarroTrint/  of  the  mitral  orifice^  or, 
possibly,  simple  rouijlittess  of  the  auricular  surface  of  the  talve. 

This  murmur,  which,  as  I  have  invariably  said  in  all  editions  of 
this  work,  including  the  first  of  \%h\  (p.  226),  is  in  rhythm 
•'  rather  post-diastolic  or  prro-systolic  than  precisely  coijK-i<Jent 
with  the  diiutoie,"  bos,  until  of  late,  been  habitually  spoken  of  as 
■  v> 
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"diastolic"  Prohably  wTiters  have  fallen  into  tbis  error  from  the 
fear  of  Iwing  taxed  with  over-refini.'nieiit.  For  error  it  certainly  is, 
as  shown  so  long  ago  as  1843  by  Fuuvre,*  who  either  invented  nr 
adopted  the  term  prajsyslolic  to  designate  its  rhythm  with  pre- 
cision. W.  T.  Guinlner,  iu  the  course  of  a  lucifl  exposition  of  cardiac 
murmurs,  names  it  "  auricular  systolic,"  combining  at  once  the 
ideas  of  meulranism  and  timcf 

If  its  usual  rliythm  alone  he  considered,  this  murmur  may  be 
styled  iudill'ercntly  pr^vsystoUc  or  poat-diastolk^ — but  the  former 
term  seems  the  best,  because  implying,  as  is  the  fact,  that  the 
niummr  is  not  tailed  on  to,  but  iriarks  at  the  innment  of  its 
occurrence  the  initiation  of  each  of  the  heart's  revolutions  it 
accompnnies.  Besides,  it  mnst  be  confessed,  the  precise  synchro- 
nism of  the  murmur  is  often  very  difficult  of  establishment:  tiio 
rule  already  laid  down  for  timing  apcx-niurmurs  in  general 
[IOC,  J]  must  be  carefully  applied.  I  am,  for  my  own  part,  satis- 
fied from  observation  tliat  the  Tiiurniur  in  some  cases  commences 
synchronously  with,  and  7iot  after,  the  close  of  the  diastole. 

PriBsj'stoltc  murmur,  of  variable  but  considerable  intensity, 
ranges  between  low  and  medium  pitch,  is  commonly  prolonged, t 
and  of  more  or  less  coarse  cjunlity,  often  harsh,  rough,  or  even 
grating,  and  seldom,  if  ever,  soft  as  an  enduring  condition. 

The  iiabitua!  inaruliblcness  of  this  niurinur  in  and  aliout  the 
vertebral  groove,  as  compared  witii  the  au<libk-iiess  of  stnicturnl 
refiu.T  murmur  at  the  same  orifice,  may  probably  depend  on  the 
ditference  in  the  direction  of  the  two  bJAod -currents  concerned, — 
in  other  words,  upon  convcction,yA»M  the  back  in  the  former  case, 
totvartls  the  back  in  the  latter.  The  prolongation  of  the  murmur 
will,  in  all  likelihood,  vary  directly  1>oth  as  the  length  of  the 
funnel-^haped  opening  into  which  the  contractwl  oiifice  is  con- 
verted, and  as  the  amount  of  dilatation  of  the  auricle,  which 
regulates  the  quantity  of  blood  to  be  projected  through  the  orifice. 

It  has  not  wcurred  to  me  to  obser^■e  any  case  in  which  mere 
roughness  of  a  mitral  orifice  of  natural  width  has  given  rise  to 
murmur.  Skoda,  however,  not  oidy  speaks  of  its  production  by 
t>u>.h  unassisted  roughness,  but  afiirms  that  nnirmur  of  this  mc- 
clmnism  may  be  distinguished  from  the  ctmstrictive  variety  by  the 
condition  of  the   second  sound  in   the  pulmonary   artery, — this 

•  Archivr»  V,i\\.  ile  M<<i|priii<>,  1813. 

+  (;linir»l  Mrilii-inc,  li»62. 

%  r.  Uiliiiii  Kug»;i>  ((Juy's  Ho«p.  Krp.,  1S71)  iiifrri  from  »n  olwcr^-cd  owe,  that 
"  liir  niiiniiiir  in  nf  ratiotmtly  m>  btmit  *n<l  suildcii  tlmt  it  resriiitilFs  rallirr  a  Iuup, 
ami  in  in  itn-lf  hanlly  u>\>r  ili>tifiKiiit,hi-<l  from  tli*  niitiiral  tirxt  noiinU  ol  tliu  licutl." 
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•ound  will  be  lou<l  to  excess  in  the  case  of  narrowing ;  unaffected 
iu  that  of  simple  roui^hness,  unless  other  causes  of  pulmonary 
arterial  reinforcement  lie  jiresout,  Tlie  distinction  will,  however, 
if  welUfnunded,  be  clinically  useful  only  in  cases  where  the 
absence  of  mitral  regurgitation  and  of  right  ventricular  hyper- 
trophy is  certain. 

Praisystolic  apex-murmur  is  not  very  uufrequently  wanting, 
where  mitral  constriction  is  found  after  death.  Sometimes  the 
deficiency  may  be  fairly  referred  to  tlie  weakness  of  the  auricular 
gystole  and  smoothness  of  the  constricted  orifice  ;•  where  the  con- 
striction is  slight,  the  friction  will  also  be  but  slight.  When 
deficient,  as  it  has  positively  been,  in  cases  of  marked  contraction, 
Hope  thought  the  deficiency  depended  on,  the  very  fact  of  the 
extreme  smallnesa, — an  explanation  not  over  plausible.  The 
plain  cases,  in  which  prm-mortem  exhaustion  has  probably  prevented 
a  murmur  being  heard  iu  persons,  seen  only  within  a  day  or  two  of 
death,  do  not  require  special  consideration. 

I  have  known  this  murmur  come  and  go  from  day  to  day  in  a 
case  whore  the  mitral  orifice  was  very  greatly  contracted  and 
rigid  :t  probably  from  varying  force  of  the  heart's  action.  Henry 
Simpson  has  confirmed  this  observation :  iu  one  of  three  cases, 
rccorde<l  by  him,  the  murmur  changed  from  a  state  of  harsh  dis- 
tinctness to  almost  total  extinction  in  the  course  of  a  few  minutes, t 
In  such  c^ses  the  explanation  is  not  easily  found. 

Such,  succinctly  stated,  are  the  characters  of  the  murmur  attend- 
ing mitral  stenosis.  Concerning  these  characters  little  diflcreuce 
of  opinion  can  arise.  But  the  mode  of  production  of  the  murmur, 
as  commonly  odmitted,  hiis  of  late  been  questioned  by  A.  W. 
Barclay,  who  insists,  iu  an  argument  of  great  ingenuity,  tliat 
iiiatead  of  being  direct  or  obstructive,  the  mechanism  is  in  reality 
regurgitant.§  A.  \V.  Barclay  maintains  that  a  j>eriod  of  ventricular 
•ctiou,  occurring  principally  at  the  base,  follows  the  auricular 
systole,  precedes  the  actual  apex-beat,  and  gives  rise  to  reflux 
before  completion  of  the  ventricular  systole.     Bat  this  separation 


•  In  Uic  case  of  Dcnh«m  (U.  C.  H.,  Male*,  rol.  vi.,  p.  77.  Feb.  18511,  the  long 

'. —      •'  ■'     -T  itral  valve  vra»  inudi  thukcni-ii ;  at  iU  union  with  tlie  otlier  toiiKtie 

;  ami  •  niua  of  o»sittinii  fiiibsUnce,  sat  Urge  u  ■  very  kiiinll  iiiurbli-, 
MiriruUr,  rougli  on  tLe  vcntiiculiir  surrnce,  hail  ronncd  at  the  union  of 
tfa*  '  ll«ri>  thcra  waa  no  mitral  constrictive  murmur. 

t  '"•    H.,  Kcinaleii,  vol.  ii.  p.  V40,  March,  1847.     The  anricis  here  wai 

dil~'  liiini    "very  thick  and  denae,"  but  the  muscular  kulwtanco  not 

bimI  i-ms 

1  litH.  ..i.M   .iM.iriinl.  May  10,  188S. 
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of  ventricular  systole  into  a  pair  of  acta  (one  of  them  slow,  for  tlio 
innnnur  is  often  prolonged)  seems  scarcely  possible :  all  physio- 
logists insist  on  tlie  suddenness,  quickness,  and  uniformity  of 
distriliution  of  action  of  the  ventricle  in  warm-blooded  animals 
during  systole.  There  are  many  other  reasons  for  declining  to 
accept  this  doctrine  of  regurgitant  mechanism — reasons  urged 
with  singular  force  by  G.  W.  Balfour*  in  a  logical  analysis  of 
Barclay's  pajier.  Meanwhile,  pending  the  settlement  of  this  very 
difficult  question  of  mechanism,  it  is  satisfactory  to  know  that  the 
diagnostic  significance  of  the  murmur  remains  unshaken. 

113*.  Priesystolic  murmur  is  a  concacable  efl'ect  of  blood- 
Btru^gle  at  an  open  furamen  ovale ;  but  such  murmur  would  be  of 
maximum  force  at  and  above  the  heart's  base,  and  be  almost  in- 
audible at  the  apex  [691,  f]. 

114.  (0  Diastolic  Murmur  at  tlie  right  apex. — A.  diastolic,  or, 
more  accurately,  prtxsijstolie  murmur,  of  maximum  force,  at  the 
insi/onn  cartilage,  most  faintly  audible  at  the  left  apex,  and  in- 
audible at  the  base,  would  probably  indicate  tricuspid  narrani/ig, 
were  there  a  hyj)ertrophous  auricle  behind  that  orifice,  to  give 
force  to  the  current.  Experience  concerning  this  murmur  is  on  a 
very  limited  scale :  the  little  I  know  of  it  by  observation  will 
be  found  in  the  description  of  Diseases  of  the  Orifices  [623]. 

1 1 5.  (»j)  Diastolic  basic  Murmur  conducted  to  the  right  up/vards 
and  directly  dowmcarda. — A  diastolic  murmur,  of  maximum  force 
at  mid-sternum,  the  third  interspace  or  fourth  cartilage,  conducted 
(with  some  exceptions,  to  be  mentioned  presently)  on  the  same 
jirinciple  as  the  systolic  murmur  of  the  same  site,  originates  at 
the  mouth  of  the  aorta,  and  indicates  regurgitation,  or  reflux,  of  the 
blood-current  from  the  artery  into  the  communicating  ventricle. 

This  murmur  may  be  hcjird  with  almost  as  much  intensity  about 
the  ensiforra  cartilage  as  opposite  the  third  interspace — in  this 
})oint  of  view  difl'ering  materially  from  constrictive  aortic  murmur  : 
the  more  distant  conveyance  downwards  in  the  former  case  pro- 
bably depends  on  the  downward  direction  of  the  current  producing 
the  murmur.  So  marked  is  the  fact,  that  unless  witli  care  the 
murmur  of  aortic  regurgitation  might  be  mistaken  for  one  of  tri- 
cuspid constriction.  I  have  even  known  the  murmur  louder  at  the 
iipl)er  edge  of  the  xyphoid  cartilage  than  at  the  base  of  the  heurt.-f 
It  is  remarkable  that  the  conduction  ia  more  perfect  towaids  the 


•  lancet,  M»y  25,  1 872. 

t  KlcK)d,  U.  C.  H..  M«le«,  vol.  vu.,  pp.  265,  266. 


AUSCULTATION. 


lOS 


^^se< 


F 


right  than  the  left  apex, — consequently  not,  as  might  have  been 
supposed,  in  the  direction  of  the  commuuicating  ventricle :  cou- 
ceruing  this  point  I  find  my  experience  at  variance  with  the  state- 
ment of  Hi>j)e.  The  murmur  mjiy,  though  well  marked  in  front, 
be  quite  inaudible  in  the  vertebral  groove.  The  murmur  is  in  rare 
cases  loader  to  the  left  than  the  right  of  the  sternum  on  the  level 
of  the  second  cartilages, — a  special  effect  of  conduction  [19]. 

The  second  sound  of  the  heart  may  bo  covered  completely  at  the 
maximum  point  of  the  murmur ;  or  it  may  be  beard  at  the  bo- 
ginning  of,  during,  or  at  the  close  of  this.  In  the  first  case,  tlie 
valves  are  utterly  incompetent :  in  the  varieties  of  the  second  case, 
one  division  of  the  valve  may  flaj)  naturally,  or  all  three  imjxirfectly, 
and  so  allow  of  the  production  of  an  imperfect  second  sound ;  or  the 

oond  sound  heard  may  be  wholly  that  of  the  pulmonary  valves. 

The  most  common  of  these  compound  conditions  of  diastolic 
murmur  and  sound  at  the  base  is  that  of  murmur  abruptly  brought 
to  a  close  by  sound ;  a  state  pretty  accurately  rendered  by  the 
whispered  symbols  pkjci...tt  or  phite.,.tt, — the  tt  being  sharply  ac- 
centuated.    Skoda  thinks,  under  these  circumstances,  the  murmur 

duo  to  friction  of  the  recoiling  blood  during  the  arterial  systole 
st  the  roughened  coats  of  the  aorta,  and  the  sound  to  the 
natural  closure  of  the  valves  without  regurgitation.  This  explana- 
tion may  hold  in  some  instances  ;  I  am  certain  it  will  not  apply 
to  all.  For  I  have  observed  this  state  of  basic  diastolic  sound, 
where  tlie  existence  of  marked  visibleness  of  all  the  superficial 
lulses  left  no  doubt  in  my  muid  of  the  existence  of  aortic  regurgi- 

tion, — the  patients  being  besides  young  and  free  from  notable 
hyi>ertrophy  of  the  left  ventricle.  In  such  cases  the  explanation 
may  thou  be  that  partial  aortic  reflux  takes  place,  the  valves  being 
j^iiirtially,  not  wholly,  disabled  from  closing.  Or  it  may  be  that  no 
diastolic  sound  is  produced  at  the  aortic  orifice  at  all,  only  feeble 
murmur, — while  the  sound  heard  is  that  of  the  natural  fiap  of  the 
pulmonary  valves,  a  little  sequential  in  time  :  but  the  impression 
on  the  car  is  so  strong  of  the  two  divisions  of  the  p/iwe...U  sound 
being  produced  at  the  same  spot,  and  being  distinctly  connected 
with  each  other,  that  it  is  difficult  to  accept  this  explanation.* 

To  return  to  ordinary  diastolic  murmur  :  unless  tlie  murmur  bo 
•eat  intensity,  the  second  heart-sound  may  be  well  heard 


^^18  due 
^Vagaiiii 


*  Ta  our  riuM>  or  tlin  kind  (Monk,  U.C.  H.,  MoIm,  vul.  xii..  ]>\t.  72,  S6,)  tlicre  wu 
«*I1  mirkril  rvticiilutiuD  of  Uie  aortic  vnlvea.  It  U,  {wrjutjiii,  cunccivubte  tlut 
Ihu  oioditioa  might  allow  of  re&ax  at  the  cumnuttamenl  of  thctimo  of  clotttro  of 
the  ralvr. 
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at  the  left  apex ;  it  may  evea  be  strongly  accentuated  there,* — t 
fact  wliich  has  already  [98]  been  made  the  subject  of  comment. 
The  state  of  the  second  heart-sound  at  and  about  the  second  left, 
or  pulmonary,  cartilage,  varies:  it  may  be  well  or  feebly  audible, 
or  wholly  imperceptible, — a  variation  to  be  ex{>lained  by  the  in- 
tensity and  mode  of  conduction  of  the  murmur  in  diflerent  cases. 

Aortic  regurgitant  murmur  is  usually  of  blowing  (juality,  some-^ 
times  almost  hissing,  generally  of  low  pitch,  rarely  rough,  weak  as 
a  rule  (though  I  have  known  it  extremely  loud,  and  it  is  said  to 
have  been  heard  at  a  little  distance  from  the  surface),  now  and  then 
of  twanging,  almost  musical,  character. 

This  murmur  occasionally  seems  to  pass  from  the  direction  of 
the  ausculting  ear:  this  will  be  the  case,  whenever  the  stethoscope 
happens  to  be  placed  higher  tlian  the  heart's  base.  As  a  rule  it 
is  well  prolonged,  habitually  filling  the  post-diastolic  silence. 

The  causes  of  this  murmur,  or  rather  of  the  reflux  of  the  current 
from  tlie  artery  which  produces  it,  are  the  ordinai-y  morbid  changes 
entailing  incapacity  of  valves ;  I  have  known  it  caused  by  sudden 
rupture  of  one  of  the  sj'gmoid  valves.t  Reticulation  of  the  valves 
carried  to  extremes,  a  conceivable  source  of  murmur,  has  never 
fallen  under  my  notice  as  its  cause  (vide  Vau'ulak  Atrophy); 
but  perforative  destruction  on  a  large  scale  will  surely  generate  it 
Mere  insufficiency  of  valves,  healthy  in  themselves,  but  too  small 
lo  till  the  morbidly  widened  mouth  of  the  aorta,  has  in  rare  in- 
stances produced  this  murmur.  In  exceptional  cases  it  is  de- 
veloped during  the  acute  period  of  endocarditis. 

It  remains  for  future  inquiries  to  determine,  also,  whether 
temporary  reflux  with  its  murmur  may  not  be  caused  by  dynamic 
imperfection  without  structural  change  in  the  valves. 

1 1 6.  {0)  Din«tolir  b(i«ic  Murmur  comluct^d  to  the  kji  upnardi. — 
From  experiments  on  animals,  it  has  long  been  known  that  a 
diastolic  soft  prulongo<l  murmur,  audible  to  the  left  of  the  sternum 
above  the  heart,  and  conducted  down  the  right  ventricle,  may  be 
prf)duced  by  artificially  rendering  the  pulmonari/  valves  ini<ufficietit. 
But  this  regurgitant  murmur  is  of  excessive  rarity  in  man  ;  and 
the  few  recmdcd  examples  have,  as  a  rule,  undergone  but  slight 
clini<:al  examiuafion.  As  already  mentioned,  we  occasionally 
find  an  aortic  regurgitant  murmur  more  distinct  at  the  second  left 
than  the  second   right  cartilage — an   obvious  source  of  fallacy. 


•  Floo.1,  U.  C  II..  Males,  vol.  vii.,  p.  266. 

t  Gurdclicr,  Commiiiptiou  tloiipiul,  Mules,  vol.  i. 
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And,  in  point  of  fact,  the  diagnosis  of  pulmonary  reflux  murmur 
rather  to  be  made  with  surety  through  the  absence  or  presenco 
Fof  certain  concomitant  conditions  than  by  means  of  its  own  in- 
trinsic properties. 


117.  Helntite  frequency  and  modes  of  association  of  endocardial 
orijanic  Murmurs, — In  respect  of  relative  frequency,  I  should  be 
disposed  t«  place  intra-cardiac  murmurs  of  oryanic  origin  in  the 
following  order,  commencing  with  the  most  common  : — mitral 
regurgitant ;  aortic  constrictive ;  aortic  regurgitant ;  mitral  con- 
strictive ;  tricuspid  regurgitant ;  pulmonary  constrictive ;  pul- 
monary regurgitant ;  tricuspid  constrictive. 

These  murmurs  may  be  variously  associated  ;  the  following 
combinations  are  arranged  in  the  order  of  their  relative  fre(iueucy : 
— aortic  constrictive  and  mitral  regurgitant ;  aortic  constrictive 
and  regurgitant;  mitral  regurgitant  and  aortic  regurgitant;  mitral 
regurgitant, aortic  constrictive  and  regurgitant;  mitral  regurgitant 
and  obstructive;  mitral  regurgitant  and  tricuspid  regurgitant; 
mitral  regurgitant  and  constrictive,  aortic  constrictive  and  tricuspid 
regurgitant;  tricuspid  constrictive  and  mitral  constrictive.* 

The  existence  of  any  one  organic  murmur  does  not  involve,  aa 
matter  of  necessity,  the  presence  of  any  other ;  a  direct  murmur 
may  exist  at  any  valve,  and  an  indirect  be  absent,  and  rice  cersd. 

118.  When  two  murmurs  co-exist  at  the  same  orifice,  they  are, 
as  a  rule,  readily  distinguisliahle  by  their  rhythm,  their  quality, 
their  pitch,  and  by  their  appearing  U}  pass  towards,  or  from,  the  ear. 
I  cannot  believe  witli  Skoda,  that  mitral  systolic  and  diastolic  (or 
belter  pro-'systolic)  murmurs,  forming  one  quasi-continuous  noise, 

ihall  Ikj  in  nowise  distinguisliahle  from  a  single  murmur,  untU 
ened  action  of  the  heart  distinctly  separates  them  into  two. 
110,  Substitudon  (f  one  Murmur  fur  amithcr. — (a).  A  given 
orifice  may  bo  the  seat  of  nn  organic  murmur  of  a  given  syn- 
clironism,  which  shall  wholly  disappear  and  give  place  to  another 
of  j)erfectly  dificrent  relationship  to  the  heart's  rhythm.  I  first 
noticed  this  conversion  at  the  aortic  base  in  1800, — a  diastolic 
murmur,  totally  disappearing  from  that  site,  gave  place  to  a  systolic 
one.  The  siinjilo  and  satisfactory  explanation  of  this  seeming 
paradox  will  be  found  with  the  description  of  Diseases  of  thb 


*  The  ikn«tomicaI  conditionn  of  Uii«  Uttvr  singnUr  cunibiiutioo  kr«  aiun|>lifi*d  by 
Camrdl'*  UtsMing*,  U.  C.  MuMum,  rortfoliu  A,  No.  Hi. 
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OBrriCES  [636].     I  believe  I  have  obeeired  the  same  phenomenon 
at  the  mitral  orifice,  bnt  have  no  poet-roortem  evidence  to  offer. 

{b)  Certain  diseases  of  valves  may  act  now  as  the  cause  of  I'd- . 
g^gitation,  now  as  that  of  obstraction,  functionally  consideredJI 
In  a  remarkable  ca.«e  uf  the  kind,  where  the  time  of  a  murmur  at 
and  abive  the  left  aj)ex  hud  during  life  puzzled  exceedingly  those 
who  watched  the  case  from  day  to  day,  in  as  much  as  that  murmur 
appeared  purely  systolic  at  one  time,  at  another  post-systolic,  and 
again  systolic  and  diastolic  both,  the  explanation  clearly  arose  out 
of  the  state  of  the  mitral  valve.  The  long  division  of  that  valve 
exhibited  a  rounded  pt-rforatiun,  as  large  as  a  good-sized  |>ea, 
closed  up  by  a  soft  fibrinous  vegetation,  attsiched  so  loosely,  how- 
ever, to  the  edge  of  the  opening,  that  the  two  things — perforation 
and  plug — must  have  occasionally  changed  their  relationships  in 
euch  manner  that  either  obstruction  to,  or  regurgitation  of,  the 
blood-current,  or  both,  must  have  been  the  passing  results.* 

Ueuce  this  kind  of  murmur-substitutioa  may  be  a  persistent 
or  a  temjMrary  state. 

B. — EXO-  OB    PBM-CARDIAL   UrBMimS. 

120.  Pericardial  murmurs  are  divisible,  in  respect  of  quality 
and  of  the  mechanism  of  their  production,  into  four  chief  species : 
(a)  Friction  or  attrition  murmurs ;  (i)  continuous  murmurs  ; 
(i?)  clicking  murmurs ;  (r/)  murmurs  produced  by  bending  of 
layers  of  exudation-matter.  Roughness  of  surface  is  the  essen- 
tial statistical  condition  of  the  three  first, — movement  the 
essential  dynamic  element  of  all  four. 

(a)  Attrition-murmurs,  all  of  them,  more  or  less,  distinctly 
suggestive  of  rubbing  of  surfaces  of  variable  character  against 
each  other,  occur  in  a  greater  number  of  varieties  even  than 
pleural  friction  sounds.  They  resemble,  for  instance,  grazing ^ 
coartelt/  zulbimj^  ijrutiiig,  scrulching,  crcuking,  squeaking,  and  pro- 
longed tchistling  noises.  Traceable  as  all  these  varieties  commonly 
are  to  collisi(jn  of  surfaces  roughened  with  lymph,  any  interest 
attaclied  to  their  distinction  must  turn  mainly  on  their  l)eing 
severally  connected  with  some  particular  state  of  that  lymph. 
Now,  experience  does  not  show  any  such  necessary  connection; 
though  It  be  true,  for  the  most  jmrt,  that  at  the  very  earliest 
period  the  murmur  is  of  grazing  quality,  like  the  sound  produced 
by  rubbing  pieces  of  silk  together,  and  that  as  the  exudation 

•  Ooolwln,  V.  C.  n.,  MaIcx,  vol.  xi.,  pp.  41,  86  ;  further  iUustreted  clisicully  by 
•Mi  of  WilliaiiiK,  U.  C.  11.,  Malm,  vul.  zvi.,  p.  10. 
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hardens,  and  gathers  into  irregular  peaked  elevations,  the  quality 
liworaes  coarsely  rubbing,  grating,  creaking,  still  this  sequence 
of  changes  is  subject  to  constant  exceptions.  On  the  one  hand 
creaking  friction-sound,  so  loud  as  to  be  audible  three  inches  from 
the  auricular  end  oj  the  stethoscope  applied  to  the  surface  in  tlue 
Unary  way,  may  depend,  I  know  from  actual  observation,  on 
BOgh  exudation-matter  with  fine  rough  elevations ;  and  on  the 
other  I  have  noticed  distinct,  though  slight,  creaking  quality, 
when  the  exudation-matter  was  found  to  be  of  almost  creamy 
softness.*  Taylor,t  too,  has  known  signs  of  moderate  liquid 
elfusion  coexist  with  friction-sound  of  this  quality, — a  fact  showing 
that  peculiarly  rough  attrition  is  not  required  for  its  production. 

{b)  When  exudation-matter  and  fluid  coexist,  the  former  im- 
prisoning the  latter  in  its  meshes,  the  heart's  action  may  produce 
peculiar  continuous  rumbling,  or  squashy  churning  sound,  just 
Inch,  as  we  find,  occasionally  occurs  in  the  pleura.  This  is  rare; 
but,  once  heard,  can  never  be  forgotten. 

(c)  Occasionally  soimds  are  caught  of  peculiar  clicking  cha- 
racter, one  or  two,  with  each  beat  of  tlie  heart,  which  are  only 
idistinguishable,  at  the  time,  from  modifications  of  the  valvular 
jonds,  by  their  non-synchronism  with  these,  and   hy  the  ex- 
le  irregularity  of  their  occurrence.    I  have  satisfactorily  traced 
liese  clicks  to  the  pericardium,  and  further,  in  all  probability,  to 
'tlje  8ej>aration,  without  attrition,  of  surfaces  glued  together  with 
exudation-matter.  % 

{d)  It  has  ajipeared  to  me  that  sound  is  sometimes  generated 
in  layers  of  firm  exudation-matter,  though  so  perfectly  agglu- 
tinated together,  that  attrition  or  separation  of  the  apposed  surfaces 
jirould  appear  physically  impossible.  The  quality  imder  such 
circumstances  is  probably  variable :  in  the  only  positive  instance 
of  the  kind,  which  I  have  observed,  it  was  faintly  creaking.     The 


'  A  mnnnur  like  that  pnxluced  by  lanidly  rubbing  the  fin^r  aloo^  •  pane  of 
tliurt  wiJ  long  alteriiauly,   very  luiiJ.    not  syucbroniziiiK  with  eitbur  lieart- 
(both  of  which  are  natuml)  vniyiiig  iu  intensity  with  iKuilion,  louder  in  the 
J  ■ttitiida  than  iu  J«cuiiit>eucy,  iiitt'U.HilieJ  by  leaninj;  forwanU,  and  by  holding 
>fal«*tl>.  (if  maxiinuiu  sitreugth  ubuul  the  left  A\f\,  wholly  absent  with  some  \>fi\a 
f  llw  heart,  and  audible  from  two  to  thr<t  f<tl  from  Iht  surfiict  of  Iht  efu^t."     Tliia 
tXTation  waa  made  ou  a  female,  aged  41  ;  the  murtnur  was  evi<lrntly  pericardiiil, 
1  tfaetv  wa«  xvidKnoc  in  ahow  it  had  exiatcxl  for  eouio  cvaaidcrablo  time  [!il5,  rfj. 
ti.  :    '     membrane  giving  rise  to  it  ia,   of  course,  as  the  patient 

01  '.  Lin. 

+  111. L.  ......  ;....  ......    ...v.,  vol.  xiiv. 

;  lUrr,  V.  C.  U.,  Jklulrs,  vol.  vii.,  p.  328-6.     Here  there  waa  clicking  periearditio 
^Wannux  at  the  aecond  Inlt  eartilngo  an.l  interspace  ;  although  the  apex  waa  raiaMi, 
4  Uw  MMCordial  region  bulged  by  fluid.    Alau  Uidimond,  U.  C.  11.,  Femalea,  toL 
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bending  and  crumpling   of    tough  exudation-matter  may  con- 
ceivably generate  surli  sound. 

121.  Extent. — Pericardial  murmur  of  one  or  other  variety  may 
be  heard  over  all  parts  of  the  cardiac  region  from  the  roots  of  the 
large  vessels  to  the  apex.  But  I  have  never  detected  the  churn- 
ing variety  except  about  the  apex,  nor  the  clicking  variety  exc-ept 
in  the  site  of  the  larger  vessels.  The  finest  shades  of  grazing 
sound  are  most  common  behind  the  sternum.  Different  qualities 
of  murmur  may  be  heard  at  one  and  the  same  time  in  some  cases 
over  different  parts  of  the  heart;  but  this  is  not  common.  As  a 
rule,  friction-sound  is  most  clearly  and  frequently  detected  below 
the  third  interspace,  probably  simply  because,  below  that  part, 
there  is  little  lung  intervening  between  the  pericardium  and 
surface.  Limite<l  in  some  cases  to  a  mere  point  of  surface,  it 
may  reach yrow  t/ie  claciclcs  (o  the  epigastrium  and  from  nipple  to 
nipple.*  In  rare  instances,  friction-sound  in  the  pericardium  is 
audible  in  the  back,  between  the  scapulaj  and  the  spine, — I  mean 
in  cases  where  mere  intensity  of  sound  cannot  be  held  to  explain 
the  fact.  It  has  been  found  single  in  the  back,  too,  while  double 
in  front.  It  seems  sufficiently  likely  that  in  some,  at  least,  of  the 
cases,  where  it  is  alleged  to  have  been  confined  altogether  to  the 
bock,  the  friction  heard  may  have  been  jjroduced  in  an  inflamed 
pleura  by  the  cardiac  impulse.  Pericardial  friction  is  usually 
abruptly  limited. 

122.  Intensity. — Pericardial  murmurs  vary  exceedingly  in  inten- 
sity; so  delicate  in  some  instances,  especially  when  of  grazing  or 
clicking  quality,  that  the  closest  attention  is  requireil  for  their 
detection, — in  other  cases  they  may  be  heard  in  the  posterior  and 
lateral  regions  of  the  chest,  and  even,  as  already  mentioned,  at  a 
considerable  distance  from  the  surface  of  the  chest  in  the  pnw- 
cordial  region  [120,  a].  On  the  whole  their  intensity  is  greater 
than  that  of  pleural- friction  sounds — a  fact  accounted  for  by 
the  comparative  abruptness  and  energy  of  the  motion  inducing 
them. 

123.  Site  of  maximum  Murmur. — When  the  entire  cardiac  sur- 
face is  tlie  scat  of  friction-murmurs,  the  maximum  amount  of 
noise  exists,  according  to  some  writers,  about  the  nipple ;  to 
others,  behind  the  sternum.     I  am  satisfied  no  rule  of  the  kind 


•  CuK  of  Mr.  S.,  seen  with  J.  H.  Davis.  Tho  friction-mnrmur  wm  in  this 
CMe  of  tlie  moat  unmiiit«kable  kind,— lonrl,  grating,  nili)>iiig,  jiTklnK.  Tliis  i-aM 
klone  would  tulfico  to  prove  that  frictiuQ-soaud  ia  iiut  of  Dccoaaity  luoitnl  to  the 
pnL-curdial  ngion. 
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can  be  established :  I  have  known  the  point  of  maximum  inten- 
sily  clinnj:fc  from  tlic  fourth  interspace  to  the  tifth,  tliencc  to  the 
fnsiform  cartilage,  and  thence  to  the  nipple,  within  twenty-four 
htMira.*  Neither  can  any  particular  part  of  the  cardiac  surface 
fixe<l  on  as  the  absolute  seat  of  kindest  friction-sound  ;  it  is 
^■omctiniea.  tliough  rarely,  excessively  loud  even  about  the  base. 

124.  Si/turfirotiigm  or  Wnjt/im. — Pericardial  friction  may  aocom- 
ly  both    the  systole   and   diastole,  or  either  singly ;    its   co- 

r existence  with  iha  systole  alone  is  not  rare ;  with  the  diastole 
alone,  iufre«iuent.  When  of  regular  rhythm,  the  friction-murmur 
Lfnlls  a  little  after  the  corresponding  valvular  sound.  But  such 
'regularity  as  this  is  the  exception,  not  tlie  rule ;  the  friction- 
inarmur  may  be  very  distinct  during  the  post-tliastolic  silence; 
find  oi'i'iisioually  falls  between  the  tirst  and  second  heart-souuds. 
Jn  point  of  (act,  want  of  distinct  synchronism  of  the  nnirinur 
with  either  of  the  two  sounds  is  a  very  habitual  and  distinctive 
■ttriliute.  Friction  co-existent  with  the  systole  is  generally,  but 
by  no  means  constantly,  sharper  and  louder  than  with  the 
diastole. 

125.  Pitch. — Perie^ardial  murmurs  are  so  deficient  in  tone,  that 
their  pit<;h  can  scjircely  be  estimated  even  rudely,  although  they 
embrace  in  their  diflerent  varieties  a  considerable  compass  of 
Bounds.  And,  indeed,  no  practical  hint,  that  I  know  of,  is  de- 
rived from  their  pitch ;  except  that,  generally  sjjeaking,  the 
higher  this  is,  the  drier  and  rougher  the  material  of  attrition. 
Tlio  pitch  of  a  i>ericnrdial  murmur  may  sometimes  be  raised  by 
pressure  with  the  soliil  stethoscope,  and  also  by  full  inspiration.f 

126.  SujHTfcinhieM. — Pericardial  murmurs  are,  as  a  rule,  dis- 
tinguished by  their  superficial  character :  they  ajipear  to  be  pro- 
duced immediately  underneath  the  iuteguments.|  But  if  the 
ph\sic«l  o«u«e  of  the  murmur  be  placed  beyond  the  limits  of  the 
triangular  portion  of  the  heart,  uncovered  by  lung,  they  lose  this 
character,  and  seem  of  more  or  less  deep  (origin.  This  is  some- 
times particularly  observable  al«iut  the  large  vessels,  before  any 
effusion  has  occurreil  to  push  the  edges  of  the  lunga  aside;  their 
apparent  depth  then  contributes  to  assimilate  them  in  certain 
varieties  to  valvular  murmurs. § 


*  C«ro|«inii,  C  ('.  IL,  Fsmalos,  vol.  vi.,  p.  S0O.    Ilerr,  at  one  tinif,  it  wulondcKt 
■ttiifliata. 

t  Binglty,  V.  0.  H.,  Mule*,  vol  vii.,  ji.  lU. 

}fV!Vin    t'  C.  H,,  KiMn«ln»,  vol.  x..  p.  33S.  VoT.,  1S54. 
MipU  1(1  »lmw  that  lint  cliiiii'u)  ili«t>(n'tii.u  of  •oiiii<1&.  pri«lii'-«<|  ilorply 
an>}  , ,  \»  •  (Iflaaiou.     Il  •  Ktvllioiwopr  Ui  plntetl  on  tli«  rlii<»t  of  n  drftd 
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127.  Simulated  exocardial  Murmur. — K  tlio  prjccordial  inter- 
spaces lie  hollow  from  emaciation,  the  heart's  action  may  prochure 
a  rustling  sound  hy  c&\i»\ng  friction  of  tlw  skin  aijaiiist  the  stetho- 
scope. In  a  case  of  agghitiiiated  pericardium,  now  under  obser- 
vation, this  sound,  well  niiilihle  during  expiration,  when  the 
surface  of  the  intercostal  jdane  rises  against  the  end  of  the  stetho- 
scope, placed  on  tlie  two  contiguous  ribs,  ceases  altogether  while 
that  plane  sinks  inwards  during  the  succeeding  insj)iration.* 

128.  Motii/ying  circumstancea. — Various  circumstances  modify 
the  intensity  and  superficiid  extent  of  these  murmurs, — the  phy- 
sicjd  conditinn  of  the  pericardium  itself  remaining  the  same.  Tlie 
most  iin|i<>r(iiut  of  these  is  the  energy  of  the  heart's  action :  the 
greater  this,  the  louder  the  friction-sound.  Tlie  weakness  imme- 
diately ensuing  on  blood-letting,  approaching  syncope,  the  action 
of  colchicum  and  aconite,  all  lower  its  intensity :  if  successive 
systoles  be  of  very  unequal  force,  friction,  absent  with  one,  is 
present  with  another,  impulse.  An  liy]>ertrophous  and  dilated 
heart  gives,  caicris  paribus,  the  maximum  quantum  of  attrition- 
murmur.  Attrition-murmurs  are  more  marked  in  expiration  than 
in  inspiration :  and  when  the  trunk  is  bent  forwards,  than  in  tlie 
recumbent  position.  If  there  be  Huid  present,  tlie  friction-murmur 
may  be  less  marked  at  the  lower  sternal  region  in  the  sitting 
than  the  recumbent  position,  ddubtless  from  gravitation  of  the 
fluid. t 

120.  Time  required  for  production. — Pericardial  friction  may 
appear  very  rapidly  after  the  cause  of  inflammation  has  acted. 
Thus,  in  the  remarkable  case  at  University  College  Hospital 
where  fatal  perforation  of  the  oesophagus  and  pericardium  had  been 
pro<luced  in  the  attempt  to  swallow  a  sword,  friction  was  detected 
by  my  then  Clinical  Assistant,  W.  Tidmas,  tinrtt/  minutes  after  the 
accideit, 

130.  Duration. — The  duration  of  friction-murmur  varies  very 
greatly.  I  have  kuown  it  to  appear  and  disapjiear  finally  (and  in 
as  much  as  the  disappearance  was  final,  it  could  not  have  dej)ended 
on  the  occurrence  of  liquid  effusion),  within  six  hours — of  tlio 
grazing  variety,  it  is  true,  but  still  of  unmistakable  characters. 
In  illustration  of  the  other  extreme,  I  may  refer  to  a  case  in  which 


body,  th*  sininitK  jirrxlnrerl  liy  tnpjiing  (iinr("rTiit  pnrts  of  llie  inner  snrfaec  of  tlio 
IwrivU-K,  nrnr  •ii'l  ilintnnt,  will,  ns  fur  a»  I  have  wen  nblc  to  naocrtnin,  differ  very 
Mnriblv  :  cxrcjitii'ns  occur,  it  i«  true  ;  Imt  these  ilo  not  destroy  the  rule. 

•  Aul.r»y,  IT.  ('.  II.,  Mnlfs.  vol.  xvii.,  p.  'JBS.  Not.,  1860. 

t  Miaon,  U.  C.  11.,  Fcmdca,  vol.  xt.,  p.  176. 
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it  continued  andlble  for  upwards  of  three  months,  especially  at  the 
lower  part  of  the  sternum.* 

The  total  disappearance  of  pericardial  murmur  may,  if  it  he 
slight  in  amount,  almost  immediately  follow  general  or  local 
bleeding;  this  disappearance  may  be  only  transitory,  however, 
from  weak  action  of  the  heart :  or  a  pericardial  murmur  may 
ahniplly  disappear  from  rapid  agglutination  of  the  entire  of  the 
affected  surfaces.  I  have  known  it  impossible  to  find  a  vestige  of 
friction  in  a  case  where,  six  hours  before,  the  entire  cardiac  region 
w»fl  the  seat  of  very  intense  rubbing  sound.  But,  generally  speak- 
ing, the  pnigress  of  agglutination  is  materially  slower  than  this  ; 
and  for  several  days  one  or  more  limited  spots  may  be  found, 
where  the  collision  continues  soniferous  (sometimes  in  the  churn- 
ing variety),  after  the  adhering  process  has  commenced.  Tiie 
sudden  cessation  of  friction-sound,  through  absorption  of  exuda- 
tion-matter, is  less  easily  conceived ;  and  where  such  cessation 
occurs,  independently  either  of  agglutination,  or  of  rapid  pouring 
out  of  effusion,  the  inflammation  had  probably  protluced  very  litUe 
indeed  of  that  matter. 

In  the  majority  of  cases  where  friction  abruptly  disapjMinrs,  the 
change  dejHiuda  on  tiuid  effusion,  separating  tlie  pericardial  sur- 
faces from  each  other :  it  is  consequently  oftener  an  evil,  than  a 
good,  sign.  The  amount  of  liquid  re([Hired  to  annul  friction- 
sound  varies  with  collateral  circumstances,  such  as  the  size  of  the 
heart,  conformation  of  the  cheat,  absence  or  presence  of  adjoining 
pleural  adhesions,  and  the  accident  of  partial  soft  adhesions 
having,  or  not  having,  occurred,  before  the  fluid  begins  to  accumu- 
late. A  case  of  Taylor's  (loc.  cit.)  shows  that  friction  may  con- 
tinue when  eight  ounces  of  fluid,  or  thereabouts,  have  accumulated  : 
but  generally  less  removes  it.  In  a  remarkable  instance  under 
my  own  observation  friction-mnrmur  was  well  heard  a  few  hours 
before  the  deiith  of  an  individual  whose  pericardial  sac  contained 
tirfi/  jtaitl-oiinrea  of  liquid  effusion. f  As  fluid  accumulates, 
changes  may  sometimes  be  traced  in  the  characters  of  the  friction- 
sonnd, — increasing  weakness  and  softness  being  their  predomi- 
nant character. 


[.  I..  Ti.  (i7.     First  hc»rd  on  th*  !7tb  Oct.,  it  w«t 
ins,  long  after  the  mui'k  diM-liargo  from  the  hu*- 


•  KenneJy,  \'.<\  11. 
Vut  hi-kril   cii   the  Sill    Krb    fiill.miii 

[iilal,  uikI  a|i|>ureiit  rculiiiution  to  h'ullh.  Mays  much  lonf;er  it  may  h*re  con- 
tinued I  kiii'W  not.  Ml  the  mull  wati  not  afterwonli  examined,  thon^h  often  keen 
(piiii  on  duty  in  ti.e  utrcetk  u  a  policcioui— >  Uct  ihowing  the  coniplvl<ne«a  of 
bU  rrr<»T»fy. 

t  BarlUtt,  U.  C.  H.,  MalM.  Tol.  iv.,  p.  2»Z 
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Disappearing  with  the  occurrence  of  effdsion,  friction-sonnd 
pretty  frequently  returns  when  the  fluid  is  absorbed:  this  return- 
ing, or  redux,  friction  generally,  but  not  always,  appears  first 
about  the  great  vessels  and  base.  Pleuritic  friction  is  very  com- 
monly caught  at  the  redux  period :  pericardial,  certainly,  more 
generally  at  the  outset,  of  the  inflauimation.  The  second  dis- 
appearance of  friction  may  be  abrupt,  slow  and  gradual,  irregular 
with  recurrences,  or  rapid  over  the  heart  generally ;  while  in  a 
single  spot  or  two,  most  commonly  either  at  the  apex  or  alK)ut 
the  great  vessels,  some  form  of  the  munuur  rcmaius  for  a  time. 

131.  Anatomical  conttidons. —  Vriction  in  the  pericardium,  the 
cause  of  which  lies  within  the  sac  itself,  signifies  intiamn<atii>n  of 
the  membrane.  It  is  exceedingly  probable  that  mere  dryness  of 
the  surfaces  will  suffice  to  produce  the  grazing  variety.  I  know 
from  observation  that  fine  vascularity  of  a  very  small  surface, 
without  a  particle  of  lymph,  may  produce  faint  rubbing  noise 
[375,  4]  ;  *  but  exudation-matter  is  its  common  statical  element. 
In  the  great  majority  of  cases,  exudation-matter  forms  on  hoth 
serous  surfaces.  Taylor  relates  a  case  where,  the  cardiac  surface 
alone  being  affected,  ordinary  friction  was  almost  completely 
absent :  still,  however,  it  apjjcars  to  have  been  audible,  single  anil 
systolic,  to  a  slight  amount  about  the  base.  If  exudation  exist 
on  the,  i>osterior  a-spect  of  the  sac  only,  friction  will  commonly  be 
inaudible.  And,  in  those  rare  cases  where  the  product  of  inflam- 
mntioji  in  the  sac  is  essentially  purulent  or  strumous,  the  col- 
lision of  the  surfaces  may  be  totally  noiseless. 

A  former  attack  of  jHjricarditis  will  or  will  not  prevent  the  de- 
velopment of  friction-sound  with  a  now  attack,  according  to  the 
state  ill  which  it  has  left  the  serous  membrane  and  cavity  of  the 
sac  If  it  have  left  u  state  of  ])erfect  agglutination  bMiind  it, 
then,  unquestionably,  friction  is  impossible ;  if  of  loose  adhesions, 
new  lymph  may  In;  thrown  out  between  these,  and  friction  will  be 
developed.t  But,  probably,  old  pericarditis  will  always  have  a 
tendency  to  limit  the  extent,  and  regulate  the  site,  of  new  friction- 
sound. 

Calcification  of  exudation-matter  within  the  pericardium  will 


•  F.  r«»Vir,  IT.  C.  n.,  Males,  vol.  ir.,  p.  177,  Dec.  1S48.  A  nib  niny  nftend  tlip 
imfiulw  Hi  llieapux  with  kuiickiDg  aouiid,  inili'iicn-lcntly  of  uny  iiericunlial  irritation, 
••  fur  M  r»ti  lie  evrti  sngpected;  «.  j.,  c«mm  uf  .Sua,  Kubcrti  iiuU  Boin#y,  L^  C.  H., 
Oct.,  IB.',0. 

t  Cnuldoek,  V.  (.'.  H.,  MaleK,  vol.  vii.,  p.  SSff,  idniittrd  for  hU  eighth  attiiek  of 
rlirnniatir  fi'vrr  :  for  fire  of  ttie«e  lie  had  b«vD  treated  in  the  hospital,  aiiil  hud  [>eri- 
canlial  friction  on  every  firab  winire. 
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certain]/,*  and  tuberculons  and  carcinomatous  disease  may  be 
conceived  to,  pro<luce  permanent  fricHon-sonnd ;  but  I  have  not 
observed  this  in  the  two  latter  diseases. f  Whether  fibrinous,  can- 
cerous, or  other  matter  within,  and  in  the  walls  of,  the  heart, 

y,  by  simply  elevating  the  cardiac  surface,  produce  friction- 
und,  independqntly  of  pericardial  irritation,  I  do  not  know  from 
exj)erience ;  but  the  affirmative  is  improbable. 

132.  Friction-sound  of  cardiac  rhjthm  produced  in  the  influmed 
f/eura, — The  distinction  of  jKjricardioI,  from  ordinary  noiglibourinor 
pleural,  friction,  turns  mainly  upon  its  difference  of  rhythm.  But 
Bomctimes  cardiac  action  produces  friction  in  an  inflamed  pleura 
adjoining,  the  pericardium  being  unaffected.  And  I  am  disposed 
to  believe,  but  so  far  on  the  evidence  of  only  one  case,  that  if  the 
pleural  Ij-mph  have  by  its  contraction  puckered  both  the  jdeura, 
on  which  it  lies,  and  an  adjoining  part  of  the  pericardium  adherent 
to  itself,  the  occurrence  of  cardiac  friction-sound  of  this  anomalous 
mechanism  will  be  materially  facilitated  t  The  distinction  of 
this  kind  of  friction,  pleural  in  site,  and  cardiac  in  rhythm,  is  not 
always  easy  :  though  commonly  limited  to  the  confines  of  the  car- 
diac region  in  front,  it  may  be  audible  in  the  back  on  the  left  8ide;§ 
its  intensity  is  generally  increased  by  the  act  of  breathing, — the 
pleural  surfaces,  being  then  actually  in  motion  of  one  rhythm, 
are  more  easily  tlu-own  into  motion  of  another,  than  if  at  rest;  it 
seems  sometimes  limited  to  the  time  of  expiration.§  The  following 
circumstances  argue,  but  by  no  means  irresistibly,  in  favour  of  fric- 
tion of  cardiac  rhythm  being  of  pleural,  and  not  pericardial,  origin  : 
the  limitation  of  the  sound  to  either  edge,  generally  the  left,  of  the 
cardiac  region;  fixity  in  one  or  more  particular  spots;  cessation 
total,  or,  what  is  more  common,  occasional  with  certain  beats  of 
tJie  heart,  when  the  breath  is  held  ;  and  very  marked  unsteadiness 
iu  the  intensity  and  quality  of  the  friction-sound.  Local  dry 
pleurisy,  close  to  both  sides  of  the  heart,  and  productive  of  friction 
both  of  pleural  and  of  cardiac  rhythm,  is  sometimes  followed  by 
jH«ricarditis :  the  presence  of  the  latter  inflammation  can 
^icarcvly  be  affirmed,  until   effusion   takes   place;    for  the  dis- 


•  JoB«»,  t'.  C.  H.,  Mules,  vol.  irii  ,  p.  S15. 

t  On  Uie  wDtniry,  iii<le«d,  I  li«v«  kiiowuvi-ry  i«MitiTe  elevation  of  llio  fi«T)c«rdium 
lijr  etrciaomttoui  no'liile*  noattpudrd  with  thp  lout  (irirtioii-jiouoH  ;  but  the  scroiu 
•oHhem  mre  nniM>th.  Case  of  K.  Smith,  MoltipU  Subcutaneoai  Ctucen,  "  Med. 
TlmM."  .^npnM,  iHAa. 

r.  r.  11..  Male*,  vol.  xv,.  p.  87. 

■u,  U.  C.  II.,  Maloa,  vol.  \x.,  p.  2R4.  But  true  p«Tir4Hi«l  friction,  M 
ail  u  II  nil  iitiiiii«d  [128],  is  rouimonly  mo»t  nurked  in  expintion  :  e.g.,  W.  rrtco, 
I'.t   H.,  M»le«,  vol.  vi»,  p.  214. 
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tinction   of  the  true  pericardial   friction-sound   is   under   these 
circumstances  most  difficult* 

133.  Distinction  of  pericardial  from  endocardial  murmurs. — 
Pericardial  murmur  is,  in  the  great  majority  of  cases,  easily 
distinguished  from  that  of  endocardinl  origin  by  the  following 
characters  and  circumstances  :  its  rubbing  quality  ;  its  superficial 
impression  1126];  its  abrupt  limitation  and  non-transmission  in 
tlie  course  of  endocardial  munnur ;  its  chanycablenesa  in  precise 
seat  and  intensity  from  hour  to  liour ;  the  increase,  it  undergoes,  in 
sharpness  and  extent,  when  the  patient  bends  forward ;  f  its  want 
of  perfect  synchronism  with,  or  fixed  relationship  to,  the  heart's 
sounds  ;  and  its  being  sometimes  accomi>anieil  by  friction-fremitus, 
which  can  scarcely  be  confounded  with  valvular  thrill.  Pericardial 
murmurs  are  commonly  rougher  than  acute  endocardial  murmurs, 
Hope,  indeed,  held  tliat  a  diastolic  rour/h  sound  is  of  necessity 
pericardial,  endocardial  diastolic  murmurs  never  possessing  this 
character  :  Ijut  in  this  he  was  certainly  wrong  ;  an  aortic  diastolic 
murmur  may  be  very  rough.  On  the  other  hand  cases  occur  whuro 
it  is  next  ti),  or  absolutely,  impossible  to  decide  on  the  peri-  or 
endo-rardial  origin  of  a  murmur.  This  difficulty  is  oftenest  felt 
about  the  base  and  great  vessels,  and  when  the  sound  is  of  clicking 
character.  Sounds  really  i)roduced  at  the  valves  of  the  aorta  may 
not  be  transmitted  along  this  vessel, — as  a  consequence  simply  of 
their  feebleness.  Again,  if  botli  divisions,  systolic  and  diastolic, 
of  a  double  murmur  be  loudest  at  the  same  spot,  that  murmur  is 
probably  pericardial ;  for,  generally  at  least,  the  divisions  of  a 
double  valvular  murmur  attain  their  maximum  intensity  at  points 
slightly  different.  It  has  been  said,  if  either  heart-sound  be  well 
distinguished,  and  in  a  perfectly  uiic/iariged  condition,  through  a 
synchronous  murmur,  the  fact  argues  for  pericardial  mechanism  :  I 
lielievo  that  there  is  some  truth  in  this  proposition,  fairly  inter- 
preted ;  but  degree  of  perfection  of  audibleness  of  a  sound  through 
a  murmur  is  a  matter  so  delicate,  that  it  cannot  be  clinically  trusted 
to.  Full  inspiration  will  sometimes  sensibly  raise  the  pitch  of  a 
pericardial  murmur  [125J  ;  but  to  a  less  degree  it  may,  by  possi- 
bility, similarly  affect  an  endocardial. 

*  Two  case*  ot  thin  kind  (Hnycs  an<)  F,  .^mil)i>  nnco  fell  under  my  notice  at  the 
Mine  lime,— U.  C.  H.,  Ward  4,  October,  1S50.  Vide  Clin.  Lect.  "  Lancet,"  loc.  cit., 
p.  389,  1849. 

t  Tliii  i»  a  distinction,  however,  to  be  by  no  mriuii  inijJidlly  trusted  to.  I  have 
known  endoi^ardial  incrriwcd,  and  indubiliililc  pcriranliul  munnur  dviTeuned,  liy  thii 
change  of  attitude.  The  nonnal  pericanliiil  rub,  which  in  »o  fri'>|ueully  excile-l  by 
exc«Kiivf  acrion  of  a  healthy  heart,  sometiujei  actually  disappean,  if  the  trunk  be 
ImIU  forward*. 
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AnJ,  iu  truth,  it  must  be  confessed  that  precordial  murmur 
may  present  characters  so  deficient  in  intrinsic  distinctiveness, 
that  the  diagnosis  of  its  pericardial  or  endocardial  origin  is  almost 
wholly  to  be  made  from  the  course  and  mode  of  progress  of  the 
murmur,  and  upon  the  attendant  conditions.  According  to  some 
observers  the  distinction  may  be  established  in  difficult  cases  by 
the  different  effects  on  the  murmur  produced  by  stethoscopic  pres- 
Bore — increase  of  intensity  being  the  attribute  of  the  pericardial 
class.  The  distinction,  I  am  satisfied,  cannot  thus  be  made;  and, 
ta  the  present  seems  an  appropriate  place,  the  general  subject  of 
ihe  influences  of  stethoscopic  pressure  on  the  characters  of 
murmurs  may  here  be  briefly  considered. 

134.  Influence  produced  on  murmurs  of  the  pericardium,  endo- 
rardiitm,  or  orifio's  of  the  great  tesseU  by  external  or  stetlioscopie 
prcMure. — The  following  propositions  embrace  the  results  of  my 
experience  on  this  subject  (1.)  Whatever  be  the  effect  of  pres- 
Bure  in  any  particular  instance,  that  effect  is  better  marked  with 
the  solid  than  the  hollow  stethoscope.  (2.)  In  the  majority  of 
cases  an  existing  murmur,  whether  endocardial  or  pericardial, 
reaches  the  ear  with  greater  intensity,  if  the  stethoscope  be  firmly 
pressed  against  the  chest,  than  if  it  be  lightly  applied.  (3.)  This 
increase  of  intensity  is  in  part  the  result  of  the  more  i>erfect  con- 
duction effected  by  firm  application  of  the  conducting  medium. 
(4.)  But  in  some  cases  there  is  actual  augmentation  of  mass  of 
sountl.  (5.)  This  augmentation  is  more  frequently  observed  in 
the  case  of  pericardial  friction,  than  of  other  murmurs;  and  in 
certain  instances  of  superficial  grazing  friction,  where  the  collision 
of  the  pericardial  surfaces  is  slight  and  consequently  tlie  resulting 
noise  slight,  both  collision  and  noise  may  be  greatly  increased  by 
pressure.  (6.)  But  per  contra  the  very  reverse  effect  will  ensue, 
if  it  happen  that  pressure  be  made  in  a  case,  where  the  already 
existing  attrition  is  precisely  of  the  amount  best  calculated  to 
pnxluce  noise;  if  the  freedom  of  attrition  in  such  a  case  be 
interfered  with  by  approximating  the  rubbing  surfaces  too  cb>sely, 
the  amount  of  noise  will  be  lessened.*  (7.)  Pericardial  rubbing- 
•ound  may  in  persons  with  flexible  chests  be  often  artificially 
prrtduced  by  pressure,  though  the  membrane, — free  from  exuda- 
tion or  morbid  vascularity, — beiu  fact  perfectly  healthy.  (8.)  The 
pitch  of  an  existing  pericardial  murmur  is  sometimes  distinctly 
xtAwA  by  preMore.    (9.)  The  quality  of  a  pericardia]  murmur  may 


•  I^vrr,  IT.  C.  H.,  Fnm«l(«,  toI.  xir.,  y.  259. 
fiictioo  wholly  Btap)H^J  l>y  iiivmirc. 
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be  rendered  more  grating  by  tlie  some  procesa.  (10.)  Thata  true 
endocardial  murmur  may  be  reinforced  by  pressure  has  already 
been  mentioned,*  but  it  may  occasionally  be  tbus  produced  cle 
now  (when  inaudible  by  the  ear  applied  directly  to  the  surface)  by 
very  forcible  pressure.  (11.)  I  bave  not  known  such  production 
of  murmur  within  the  heart  synchronous  with  the  diastole  :  the 
phenomenon,  as  far  as  I  know,  is  always  systolic.  (12.)  The  most 
common  seat  is  the  base  (therefore  at  the  orifices  of  the  great 
vessels),  or  at  the  second  left  space  and  cartihige  in  the  direction 
of  the  pulmonary  artery.  I  have  observed  artificial  murmur  also 
in  the  second  right  space.  (13.)  Tliinness  and  flexibility  of  chest- 
wall  are  important  conditions  of  the  occurrence  in  all  positions;  but 
especially  to  the  right  of  tlie  sternum.  (14.)  The  murmur  at  the 
left  second  space  is  of  course  excited  in  the  pulmonary  artery;  that 
in  the  second  right  in  the  aorta;  that  at  the  base,  proliably,  on 
account  of  its  greater  proximity  to  the  surface,  in  the  pulmonary 
artery.  (15.)  I  believe  that  I  have  heard  isystolic  mnrniur  at  the 
left  aj)t'x,  having  the  attributes  of  the  mitral  regurgitant  variety, 
produced  wholly  by  pressure.  But  I  have  no  post-mortem  evi- 
dence to  provet  he  proposition ;  and  it  is  difficult  enough  to  un- 
derstand how  the  two  things  should  stand  to  each  <itlier  in  the 
relationship  of  cause  and  effect  Still  very  certainly  a  mitral 
murmur  may  even  in  the  adult  be  notably  increased  by  pressure.! 
(1().)  In  exciting  endocardial  murmurs  by  pressure  on  either  side 
of  the  sternum,  it  is  important  to  use  a  stethoscope  of  small 
diameter  at  its  a[>]ilied  end,  so  that  this  may  be  partially  placed 
between  the  ribs.  I  have  never  observed  an  artificial  murmur  to 
the  riifht  of  the  sternum  except  when  an  instrument  of  this  kind 
was  used.  (17.)  Tlie  pitch  of  an  already  existing  endocardial  mur- 
mur is  commonly  raised  by  pressure.  (18.)  The  pitch  of  an  endo- 
cardial murmur,  wholly  artificial,  is  commonly  rather  high ;  ita 
quality  blowing  or  whiffing. 

It  follows,  then,  with  sufficient  clearness  from  these  propositions, 
tbat  the  mere  fact  of  increase  of  intensity  taking  place  by  pressure 
will  not  distinguish  with  certainty  endocardial  and  pericardial 
murmurs  from  each  other.  But  if  by  pressure  the  apparent  area 
of  generation  of  a  murmur  bo  increased,  and  above  all  ita  rhjthn 


•  I^wis,  D.  C.  IT.,  Frnmles,  vol  ix..  p.  320  ;  Guy.  V.  C.  H.,  Fpm»le.<i,  vol.  ix., 
jk.  S18  :  in  bfith  ruses  fyatolic  basic.  This  fuel  whs,  iiulceil,  lonR  Rgo  Dointed  out  liy 
P.  M.  l.At)iuni  iCIiii.  l.ei'l,,  Tol.  i.),  who  c«ution«  the  obacnrcr  a^aiust  Icing  tieceivcil 
1)}'  Mich  «)lilit'i*1  niuniinn. 

t  IJcfltr,  I'.  C  II.,  Female*.  toI.  i.,  p.  W,  Cra.ldook,  U  C.  II.,  Male*,  vol.  x., 
!>.   S3. 
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rhanijedy  if  from  single  it  be  clian<jc<l  into  iloulile,*  then  I  am  dis- 
lMi8i-<l  to  believe  tlie  proof  of  pericardial  origin  is  conclusive. 

I3o.  Influence  produced  on  muYmurs  ly  \nlriithoranc  }>re»»vre, — 
n»e  influence  of  ixteriml  prestiure  in  modifying  already  existent, 
jind  in  generating  new,  murmurs,  is  illustrated  by  the  analo- 
gous efftxta  o{  internal  jiressure  of  various  kinds  and  mechanisms. 
Tlie  more  important  of  such  eflects  may  bo  grouped  iu  the 
following  manner. 

A.  Pleuritic  eflFusion  displacing  the  heart  sidewards  and  twisting 
more  or  less  the  great  vessels  at  their  roots,  occasiutially  gives  rise 
to  systolic,  and  in  intinitely  rare  instances  even  to  diastolic,  mur- 
mur. Of  the  latter  a  very  unquestionable  example,  as  I  tJiink,  has 
been  referred  to  in  anotlier  placet 

B.  Mediastinal  tumour  pressing  on  either  the  pulmonary  artery 
or  aorta,  and  an  aneurismal  sac  of  the  aorta  bearing  against  the 
pulmonary  artery,  niay  give  rise  to  systolic  blowing  murnmr. 

c  Pericardial  exudation-matter  embracing  the  great  vesseia 
tightly  at  their  roots,  and  constituting  another  variety  of  pressure, 
may  engender  systolic  nmrmur  in  the  aorta  or  pulmonary  arfeiy, 
or  both.  So,  too,  accumulation  of  fluid  in  the  pericardial  sac 
pressing  on  the  great  vessels  may,  according  to  Martin-Solon, 
exercise  a  like  efiect. 

D.  Certain  enlargements  of  the  abdominal  organs,  pushing  the 
heart  upwards,  in  some  instances  appear  to  engender  systolic 
murmur  in  the  great  vessels.  But  no  such  result  necessarily 
follows  ;  and  in  certain  reported  instances  of  this  alleged  me- 
chanism, the  question  is  encumbered  witli  the  possible  influence 
of  spanaemia. 


iu. — akoualous  extra-cabpiac  bomips  proddceo  by  the 
hkaut's  action. 

13C.  The  action  of  tlie  heart  sometimes  produces  rhonchal  noiso 
in  tiie  adjacent  lung,— cavernous,  and  coarsely  or  finely  bubbling. 
Tlie  rhythm  of  the  rhouchi,  and  their  persistence  during  susjHjnsion 
of  the  breath,  disclose  their  mechanism. 

137.  A  double  rasping  friction-sound,  so  loud  as  to  be  audible 
at  two  inches  distance  from  the  chest,  existed  in  Swett's  remark- 
able case  of  enlarged  granular  liver,  where  the  pericardium  jiud 
valves  were  perfectly  natural  [63,  6]. 

•  ro..r>e.  i;.  C.  H..  MaliM,  vol.  xT.,  p  60,  June,  18S8. 
t  L>ii«asi»  of  Uic  Lungi,  4tb  Edit,  p.  iiV. 
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IV. — BE8PIBAT0BT  BOUNDS   AS  AUDIBLE   IN   THE   CAEDIAC  BEGION. 

138.  In  the  natural  state  the  respiration  is  clearly  audible  over 
the  entire  cardiac  region,  though  somewhat  enfeebled  below  its 
centre.  Enlargement  of  the  heart  widens  the  superficial  extent  of 
this  feebleness ;  pericardial  eftuaion  does  so  also.  Now,  in  pro- 
portion to  the  percusaion-dulness  produced,  liquid  accumulation 
enfeebles  the  respiration-sounds  niucb  more  than  solid  heart- 
enlargement, — to  80  sensible  an  amount,  indeed,  that  the  excess 
is  clinically  usefiil  ns  an  aid  in  distinguishing  these  two  states  of 
disease  under  difficult  circumstances.  The  difl'erence  in  solid  and 
fluid  conduction-power  explains  the  clinical  fact. 

Pericardial  adhesions,  especiall}'  if  attended  witli  close  union  of 
the  jjericardium  to  the  ribs,  and  agglutination  of  the  adjoining 
pleural  surfaces,  will  maintaiu  the  natural  amount  of  audible 
respiration  in  the  pericardial  region,  throngli  the  course  of  a  sub- 
sequent attack  of  pericarditis  with  !i(piid  cflnsion.  Under  these 
circumstances,  persistence  of  respiration  in  front  of  the  heart 
would,  as  I  have  elsewhere  suggested,  take  rank  as  a  sign  of  peri- 
cardial adhesions.* 


V. — VOCAL   BESONANCE   IN    THE   CABDIAC   BEGION. 

139.  In  the  state  of  health,  vocal  resonance  is  weak,  it  may  bo 
actually  null,  in  the  prajcordial  region.  In  some  cases  of  peri- 
cardial efl'usion,  the  resonance  is  not  only  morbidly  loud  on  the 
confines  of  the  liquid,  but  acquires  an  legophonic  quality.  In  the 
only  instance  in  which  I  have  actually  observed  this,  the  state  of 
the  lung  adjoining  the  distended  sac  accounted  for  the  increase  of 
resonance, — the  fluid  simply  gave  this  an  ajgophonic  quality  and 
pro  tanto  raised  the  piteh.f 

•  Clin.  Lect.  "  Lancet,"  loc.  cit.  p.  144,  1849. 

t  Uarley,  Consaiiiption  Hospital,  Mslos,  vol.  i.,  p.  76. 
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Section  I. — Inspection. 

140.  The  outline  and  inovciiicnts  of  the  large  arterial  trunlcs  are 
uot  visible  to  the  eye  in  the  stnte  of  perfect  health.  In  very 
fOiaoiated  [wrsons  the  pulsation  of  the  aorta  in  the  epigastrium 
may  be  seen,  howerer;  and,  if  the  arch  of  that  vessel  lies  un- 
usually high,  and  the  individual  be  thin,  slight  impulsive  motion 
may  be  visible  above  the  sternal  notch.  The  carotid  pulses  can 
scarcely  bo  seen,  if  the  neck  be  tolerably  well  provided  with 
Bofl  ports :  the  same  statement  applies  to  the  smaller  arteries. 
No  visibly  expansile  character  can  be  detected  in  any  of  these 
motions. 

141.  With  these  exceptions,  notable  visibleness  of  arterial 
pulsation,  especially  witli  onward  locomotion  of  the  artery,  is  an 
unnatural  condition,  depending  on  (n)  general  or  local  excitement 
of  tlio  circulation  ;  {6)  special  disease  of  the  heart ;  or  (c)  disease 
of  the  visible  vessel  itself. 

(a)  Grcueral  excitement  of  the  circulation,  it  is  well  known, 
produces  visible  throbbing  action  in  the  innominate  artery  and 
larotids,  which  passes  away  with  that  excitement.  The  vessels, 
however,  simply  pulsate,  and  undergo  no  onward  locomotion. 
Visible  pulsation  of  the  epigastric  aorta  may  be  similarly  induced. 
Tlie  arteries  leading  to  an  inflamed  part  often  beat  visibly. 

(i)  Aortic  regurgitant  disease,  as  was  first  shown  by  Corrigan, 
renders  the  pulsation  of  the  superficial  vessels  visible :  each  vessel 
moves  forward  too,  in  the  direction  of  its  axis, — vermicnlarly,  if 
its  outline  chance  to  be  tortuous.  The  radial  arteries  at  the  wrist, 
the  temiKirals,  and  the  posterior  tibials  behind  the  malleoli,  are  the 
uisunl  seats  of  the  phenomenon  ;  but  in  highly  marked  casoa  the 
larotiil,  brachial,  axillary,  femoral  and  external  iliacs,  the  abdo- 
minal aorta,  where  the  abdomen  is  flat  and  thin-walled,  distinctly 
present  it, — nay,  it  boa  been  detected  even  in  the  central  artery 
of  the  retina*  [031]. 

*  fiUganld,  Brit.  Uod.  Jonmal,  X)tr.  i3,  M>n. 
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The  extent  to  which  this  appearance  may  be  trusted  to,  as 
evidence  of  aortic  reflux,  will  be  inquired  into  with  the  cliniciil 
history  of  that  nffectiou  [631]. 

(c)  The  impulse  of  arteries  locally  diseased,  either  dynamicallj' 
or  statically,  is  much  more  effectually  studied  by  the  touch  than  by 
the  sight. 

Section  II. — Application  of  the  Hand. 


A. — IN    HEALTH. 

142.  The  systole  of  the  ventricles  conveys  to  the  entire  extent 
of  the  arterial  system  an  undulatory  and  somewhat  expansile 
motion,  easily  felt  in  vessels,  of  a  certain  size,  lyin<f  within  reach 
of  the  fingers,  and  known  as  the  arterial  pulse  or  diastole.  Eai-h 
arterial  diastole  is  followed  by  a  contraction  or  systole.  In  vessels 
close  to  the  heart  the  arterial  diastole  is  perfectly  synchronous 
with  the  ventriciUar  systole,  but  falls  more  and  more  behind  it,  in 
point  of  time,  the  further  the  artery  from  the  central  organ.* 
With  this  qualification,  the  synchronism  of  the  pulse  and  ventri- 
cular systole  is  perfect  in  health  ;  the  altered  rhythm  of  the  latter, 
produced  by  changes  of  posture,  and  all  other  physiological 
cjiuses,  is  impressed  on  the  former.  In  diseases  of  the  heart, 
various  perversions  of  this  synchronism  occur,  and  have  been 
already  described  [103,  i].  The  systole  of  the  arteries,  syn- 
chronous with  the  ventricular  diastole,  is,  or  is  not,  pulsele.<js. 

143.  Tlie  characters  of  the  pulse  are  subject  to  wide  variation 
in  many  particulars.  Tlie  more  important  of  these  variations — 
all  may  acquire  diagnostic  significance,  either  as  indicating  some 
special  systemic  condition,  or  some  distinct  form  of  cardiac  dis- 
ease— may  be  grouped  as  follows  : — 

The  characters  of  the  pulse  are  to  be  distinguished  (a)  in  each 
individual  beat,  and  {h)  in  a  series  of  beata. 
(a).  Each  individual  beat  may  be  : 

1 .  Quick  or  slow  ; 

2.  Short  or  long ; 
8.  Soft  or  btnl,— oomprvasiblo  or  incomprctudblo  ; . 

4.  IxMMc  or  tenM  ; 

5.  Empty  or  full  ; 

6.  Nirrow  or  broad,— rnnall  or  large; 

7.  SinKia,  double,  treble,  or  multiple. 

8.  With   or  without   apecial   character,— ribntory,  jerking,  bounding,  undu- 

lating, wiry,  flliform. 

*  I  have  somewhere  aeen  the  ralculation,  that  the  time  elapsing  between  the  shock 
of  the  heart  and  the  radial  diastole  at  the  wrist  do«a  not  exceed  a  fiftieth  of  a  aeconci. 
And  vet  this  is  an  interval  easily  sppreristile,  after  a  little  pi-actic«>,  with  two  fingers, 
0J^^  placed  at  the  apex-beat,  thc'otliet  on  the  veaaeL 
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{b)  In  a  series  of  beats  the  movements  may  Lc  : 

9.   Fre<|ucnt  or  infrequent ; 

10.  K(|ual  or  un«)aBl  in  force  ; 

11.  Kliytlimictilly  rej^lar  or  irregular. 

The  majority  of  these  terms  arc  easy  of  comprehension,  nnd 
signify  conditions  really  appreciable  by  the  finger.  And  if  wo 
employ  them  less  frequently  than  our  forefathers,  the  disuse  has 
arisen,  not  because  the  characters  themselves  are  figments  of  the 
brain,  but  because  we  now  possess  more  trustworthy  clinical 
guides,  which  were  unknown  to  past  generations. 

The  characters  themselves  may  be  variously  and  capricionsly 
combined,  as  will  be  fully  seen  in  the  description  of  individual 
diseases.  As  a  single  illustration,  it  may  be  mentioned  that  a 
pulse  may  be  at  one  and  the  same  time  fjulck  and  in/reijucnt — a 
seeming  paradox  which  the  student  will  easily  understand  by 
remembering  that  the  quickness  refers  to  the  abrupt  manner  of 
each  beat,  the  infreqmmcy  to  the  relatively  rare  rejietition  of  the 
beat  in  a  series. 

The  single  and  multiple  pulse  will  by-and-by  undergo  full  ex- 
amination. Meanwhile,  it  may  be  stated  the  term  multiple  is 
designed  for  beats  in  each  of  which  either  a  double  stroke  (pulsus 
liisferiens  or  dicrotons),  or  a  trijile  stroke  (pulsus  trisferiens,  or 
tricrotous),  or  several  strokes  (polycrotous),  can  be  perceived. 

Irregularity  of  rhythm  may  occur  in-the  different  forms,  already 
I  described  as  affecting  cardiac  action  [103,  t]. 

All  the  terms  enumerated  are  considered  to  refer  to  the  blood- 
wave.  But  the  vessel  itself  and  its  surroundings  exercise  an  in- 
fluence on  the  chan\cters  of  the  pulse,  which  it  would  be  a  grievous 
error  to  ignore.  Thus,  the  inelastic  rigidity  of  the  atheromatous 
radial  of  an  aged  person  will  simulate  hardness  depending  on  left 
I  ventricular  hypertrophy ;  a  very  thin  arm  will  give  relatively  a 
broader  or  larger  pulse  than  a  fat  one ;  while  local  axlema  will, 
according  to  circumstances,  intensify  or  weaken  force  of  beat. 

194.  The  pulsation  of  the  thoracic  aorta  can  be  felt  only  in  one 
•pot  in  health, — above  the  sternal  notch.  If  the  finger  l»e  pressed 
downwards  in  that  position,  the  patient's  hetul  being  at  the  same 
time  bent  forwards,  slight  impulse  is,  in  the  majority  of  cases,  de- 
tected :  where  the  arch  lies  high,  there  will,  of  course,  be  very 
distinct  movement — sufficiently  marked,  indeed,  to  suggest  the 
notion  of  possible  dilatation  of  the  vesseL  True  aortic  imj)ulse  is 
felt  directly  in  the  middle  line ;  impulse  inclined  to  the  right  side 
originates  in  the  innominate  artery.     The  pulsations  of  the  ab- 
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dominal  aorta  may  be  felt,  if  pressure,  proportional  to  the  thick- 
ueas  of  the  parietea  and  interveuiug  viscem,  he  inade  with  the 
hand  or  stethoscope.  The  movement  is  simply  one  of  elevation, 
without  expansile  action,  and  of  variahle  force.  Except  in  very 
thin  pereons,  it  is  impossible  to  feel  the  beat  of  the  vessel 
laterally. 

B. — IN   DISEASE. 

195.  In  the  various  forms  of  dilatation  of  the  arteries,  the 
dilated  portion  pulsates  with  midue  force,  unless  it  he  more  or 
less  completely  filled  with  solidilieJ  tihrine.  Tlie  chai-acter  of  the 
movement  changes  to  /lammerim/, — with  force  sufficient  in  some 
cases  to  shake  the  entire  trunk  and  limbs.  Besides,  tlie  diseased 
vessel  becomes,  under  certain  circumstances,  the  scat  of  a  double 
impulse  with  each  contraction  of  the  left  ventricle ;  the  arterial 
systole  conveys  to  the  hand  an  appreciable  shock.  The  diastolic 
]uilsation.  is  expansile,  as  well  as  heaving  in  character ;  but  the 
distinction  of  the  former  (luality  of  impulse  is  not  always  practi- 
cally easy.  Now,  in  tlie  case  of  the  thoracic  aorta,  there  is  no 
artifice  by  which  obscure  expansion  may  be  rendered  distinct  to  the 
touch :  in  that  of  the  abdominal  portion  of  the  vessel,  the  hands 
may  be  sometimes  slipped  deeply  on  either  side  of  the  vessel,  and  a 
double  sideward  impulsion  sometimes  detected,  which  escapes  dis- 
covery when  the  examination  is  made  in  front  only.  Still,  it 
must  be  confessed,  the  pulsation  of  the  healthy  aorta,  when 
pushed  forwards  by  an  enlarged  vertebra  or  tumour,  cannot  always 
be  distinguished  by  this  plan  from  that  of  enlargement  of  the 
vessel  itself  [755,  b]. 

196.  Arterial  thrill. — Arterial  pulsation  is  in  various  forms  of 
disease  accompanied  with  thrill,  occasionally  more  intense  than 
that  of  valvular  origin.  Simple  peripheric  dilatation  of  a  vessel, 
especially  if  it  be  roughly  calcified,  is  a  more  efficient  cause,  than 
sacculating  aneurism,  of  this  phenomenon ;  and  a  epauwrnic 
state  of  the  blood  contributes  greatly  to  intensify  it,  when  other 
conditions  are  favourable.  Thrill  may,  in  such  a  combination 
of  circumstances,  be  felt  two  or  three  inches  beyond  the  limit* 
of  the  dilated  vessel.  Certain  morbid  erases  of  the  blood, 
especially  Bpana?mia,  will  suffice,  indejiendently  of  any  textural 
disease,  to  produce  arterial  thrill,  which,  though  slighter  iu 
luiiount,  is  generally  more  diffused,  than  tliat  of  organic  origin. 

Thrill  may  sometimes,  through  pressure  on  a  given  point  of  a 
Tesbel,  be  produced  beyond,  or  ou  the  distal  side  of,  the  2>uint 
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coTiipressiod, — Ijeing  imperceptible  at  the  spot  which  is  actually 
impressed  by  the  finger.* 


SbCTION   III. — InSTBCMENTAL   EXAMtKATION  OF  THE  ArTERIAI, 

Pulse. 

197.  Tlie  mode  of  e.XHtnining  the  force  and  other  characters  of 
the  arterial  diastolic  shock  and  blood-wave  by  the  application  of  a 
finger  or  fingers  to  the  vessel  is  that  which  has  prevailed  in  all 
countries,  since  the  jmlse  was  first  known. 

198.  The  difficulty  of  noting  results  with  precision  and  of 
comparing  observations,  made  at  different  times  and  by  different 

'  |)o<jple,  has,  however,  from  time  to  time,  led  to  the  invention  of 
linstruments  (the  idea  seems  to  have  occurred  first  to  Galileo), 

losigned  to  measure,  or,  in  addition,  to  represent  graphically,  the 

force  and  certain  other  characters  of  the  pulse. 

199.  The  earliest  of  these  iustrumenta,  which  appears  to  have 
had  any  vogue,  was  the  sphygmometer  of  Herissant,  invented  in 
1834, — a  contrivance  especially  intended  to  measure  force  of  beat, 
and  by  no  means  deficient  in  ingenuity ;  but  error  almost  un- 
failingly arose  from  variations  in  the  manner  of  applying  the 
instrument  (a  membrane,  to  be  laid  directly  on  the  vessel,  gave 
support  to  a  column  of  mercury  in  a  graduated  glass  tube),  and 
the  invention  was  soon  forgotten. 

Next  in  Uie  field  appeared  the  kymographion  of  Ludwig  (a 
modification  of  the  hajmodynamometer  of  Poisseuille),  followed 
by  the  sphygmograph  of  Vierordt.  Both  these  instruments, 
though  too  defective  for  general  adoption,  did  some  service  in  the 
hands  of  their  inventors.  The  stamp  of  general  approval  was 
reserved  for  the  sj)hygmograph  of  Marey.t  which,  better  tiian  any 
prece<ling  contrivance,  wrot*  the  pulse  in  legible  characters,  and, 
in  fact,  produced  a  sphygmogram.  But  even  Marey's  apparatus 
proved  far  from  faultless,  the  difliculty  of  regulating  the  pressure 
exercised  by  the  spring,  placed  on  the  vessel,  being  the  major 
practical  drawback  to  its  use.  Modifications  have  been  proposed 
by  B^hier,t,  by  Longuet,J  by  B.  Sanderson  ;  B.  Foster;  and  by 
Czermak,  who  was  the  first,  as  I  beKeve,  to  utilize  photography  as 

•  .*lUn,  0.  r.  H.,  Males,  vol.  xl  p.  332.  The  finger  Uid  on  Uie  twliJ  (ttU  no 
Oinll  ;  >iut,  prvasurc  bt-ing  rnnilf  1>_T  unc  fingfr,  another,  ajiiilicxl  tn  the  vesRcl  farther 
fmin  thd  h'-—  i;,,;.,  .1.,   .,ii.    . ..  i    |,y  tlirill,-the   im|>v<Um«ut   caiued   hy  tlio 

|ir<i»un- il<  urreiil  into  ripples. 

t  PhviM'i  ^  .\inu  ilii  SsnR,  *c.,  1863. 

iBullKin  lie  I'Acaii.  do  Mf>U<ciu»,  tuI.  S8  ;  1S0S. 
Idem.  Tol.  33. 
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an  aid,  in  accurately  fixing  the  pulse-trace.  Tlie  instrument  of 
Longuct,  of  very  differuiit  form  mid  strudure,  is  certainly  free 
from  some  of  the  defects  of  tliat  of  Maroy;  but  its  extreme 
delicacy  and  sensitiveness  rather  constitute  objections  than  recom- 
mendations to  ita  common  use,  and  it  is,  besides,  far  from  easy  of 
management. 

200.  For  full  descriptions  of  the  instrument  of  Marey  and  its 
modifications,  the  student  is  referred  to  the  Treatise  of  the  inventor, 
and  to  ex  prqfesso  essays  on  sphygniography.*  It  may  be  as  well 
to  observe,  that  the  essential  defect  of  Mare/s  construction  lay  in 
the  manner  in  which  the  mainspring  was  riveted  to  the  fnime- 
work.  It  was  so  fixed  that  the  pressure  on  the  pulse  was  always 
considerable,  while  its  amount  could  only  be  increased  to  a  very 
small,  and  not  accurately  measurable,  extent,  liurdon  Sanderson 
to  some  degree,  but  by  no  means  cumpletely,  remedied  this  serious 
imperfection. 

F.  A.  Mahomed  has  succeeded  better.  In  his  modified  instru- 
ment the  mairi9[)ring  is  suspended  iu  position  by  a  hinge-joint, 
80  that  the  minimum  pressure  used  equals  only  the  actual  weight 
of  the  spring ;  while,  by  two  other  contrivances,  increase  of 
pressure  can  be  managed  at  will,  and,  above  all,  its  amount 
accurately  measured  (in  ounces  troy).  These  improvements  greatly 
increase  the  trustworthiness  of  the  sphygmograph,  and  render,  to 
a  certain  extent,  impossible  that  vitiation  of  tlie  principal 
characters  of  the  best-defined  pulso  (say  that  of  aortic  reflux), 
which  was  liable  to  occur,  from  varying  and  unmeasured  pressure, 
with  the  original  instrument. 

201,  The  peculiarities  of  each  instrument  in  itself  require  to  be 
specially  understood  before  the  manipulator  can,  as  it  were, 
thoroughly  trust  it, — the  rapidity  of  movement,  and  more  or  less 
smoothly  gliding  play  of  the  travelling  8!ide,+  the  amnunt  of 
friction  of  the  point  of  the  writing  lever,  ic,  ttc.,  must  all  bo 
known  by  experience. 

20'J.  In  apjilying  the  apparatus  (according  to  common  usage  to 
the  right  radial),  it  is  essential  it  neither  press  too  tightly, 
uor  hang  too  loosely,  on  the    arm,  and  that  the  screws  acting 


1866.    Biinlnii  SamluPBon.  M.  D. 
The    Spliymoj^rniih,    By   F.  A. 


•  Bsltliaiar  Foster,  M.D.     The  Sphygmograph. 
IlMidhook  of  Uio  Sjihygmogmph.     Loud   1867. 
H»boine<l,  "  Meil.  Times,"  January,  Ac.,  1872. 

t  Two  (racings  given  in  tlic  elaborate  and  cunicieatioui  work  of  Lorain  (I^  Poiils  ; 
Re*  variations  et  bch  formes  diverges,  p.  116,  Paris,  1870),  and  taken  from  the  .lanio 
radial  artery  within  two  minatea  of  each  other,  hut  with  two  Kphygmo^raphs,  dilfrt- 
jngin  mjiiility  of  movement,  differ  so  completely  iu  charnctcrs,  tliat  il  sccuia  dillicult 
to  conceive  Uicy  could  have  Iweii  fumikhed  by  one  and  iho  same  wuel. 
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on  the  spring  and  the  lever  be  neither  too  tight  nor  too  loose : 
inattention  to  these  matters  of  detail  will  more  or  less  completely 
interfere  with  the  reliability  of  tracings.  It  is  essential,  also,  that 
the  arm  be  so  fixed,  aa  not  to  cause  any  interference  with 
the  blood-current ;  and,  for  purposes  of  safe  comparison  of  various 
pulses,  the  observer  should  accustom  himself  to  placing  his 
patients,  as  far  as  possible,  in  one  uniform  attitude. 

Again,  the  metho<l  of  fixing  the  instrument,  adopted  by  Marey. 
docs  not  eflicieutly  provide  against  lateral  or  vertical  change  of 
position  in  respect  of  the  radius  ;  nor  can  it  be  fairly  said  that  any 
(if  the  altenitious,  made  by  various  persons  in  this  country  and 
abroad  with  the  view  of  obviating  this  defect  (those  of  Maliomed* 
seem  the  most  effective),  have  proved  completely  succeasfuL 
Careful  and  practised  manipulation,  then,  is  everything :  without 
it,  two  perfectly  diti'orent  states  of  disease,  and  readily  distin- 
guishable by  correct  tracings,  may  be  made  to  furnish  identical 
or  (juasi-ideutical  sphygmograms.  Nor  is  it  to  be  forgotten  that 
even  the  most  skilful  operator  may,  and  does,  encouuter  great 
difficulty  in  ensuring  a  number  of  successive  tracings  of  the  same 
pulse  (especially  if  a  healtliy  one),  absolutely  identical  to  the 
minutest  point,  though  the  whole  series  may  be  generically  and 
in  main  attributes  the  same.  The  rarity  with  which  identical 
sphygmograms  are  obtained  from  the  right  and  left  nulial  of  the 
sjime  individual  is  possibly  as  much  an  evidence  of  perfection  as 
of  imperfection  in  the  instrument 

203.  A  sphygmogram,  or  pulse-trace,  consists  of  a  series  of 
figures,  which  may  Ik;  rougldy  called  curves, — each  one  of  the  series 
corresponding  to  a  single  arterial  beat,  and  in  time  representing 
(with  a  qualification  to  be  by-aud-by  explained)  the  period  from 
the  commencement  of  any  one,  to  that  of  the  next  succeeding, 
ventricular  systole.  In  each  of  thcjje  curves  there  are  three 
elements  for  study:  the  line  of  ascent,  or  upstroke,  the  apex,  and 
the  line  of  descent,  or  down-stroke.  Upon  the  variations  in  these 
tlireo  elements  depends  the  signification  of  each  tracing ;  their 
reliitionship  will  bo  easily  gathered  from  the  subjoined  diagram. 

204.  The  conditions  to  be  noted  in  the  line'qf  ascent  or  up-stroke 
{by/)  are  its  degree  of  verticaluess,  its  height,  and  the  absence  or 


•  In  Mabotnril't  itntnimcnt.  the  oM  •■iiij^,  liy  wliich  it  wm  hound  to  the  «rm, 
h«vii  bofu  rrmoT«l  ;  the  "  check  'iirinu;  "  luw  1"  'n  nl"ili>liiil  ;  nnJ  a  "Jirinj!  mllcr 
)'l.i'"l  on  each  «i<lp  of  the  groov  .  to  prtTrut  rilintiun 

n:i-'    ■"•■ilUtion.  nnl  to  irniirr  »  p.  ;  "iriit,     Hal  noammiyt 

<•  t>><i  in  dcUil  wUl  IrucQ  Uu-  licmiige  dae  to  the  briUiiint 
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presence  of  sub-curve  in  its  length.  This  line  coincides  in  tlie  main 
with  the  course  of  the  ventricular  sj'stole :  the  sliorter  that  systoK", 
and  the  more  abrupt  its  onward  propulsion  of  the  blood,  and  tho 
greater  the  ease  with  which  tlie  systemic  blood  flows  onwards  into 
the  capillaries,  the  more  vertical  will  this  line  prove.  F.  A. 
Mahomed,  conceiving  that  it  is  caused  by  the  sliock  received  by  the 
blood-column  on  the  sudden  bursting  open  of  the  aortic  valves, 


Wflffram  rfpi'orntmu  a  tingle  pul»f-*Vfvt.  a,  h,  t,  d,  f,  bnm  Umft  v^tcA.  prftJnmtftd^  uniif*  the  b»M»  o/ 
«  terujt  (y'  ^mlitt-cvrra  ;  ft.  /,  i\nl  of  tuctnt  (or  prrrytttion-Hrokt  of  AlnKonf*!) ;  g,  firrt  poriion  o/ 
Utu  ^daeettt ;  A,  lidal-vave  ;  i,  eonlinmUutn  qf  l\it,  vttnl  eotlajnittg  ;  l,  aortic  noteK  :  f.  i/tri-ofif 
warn;  m,  Irirrofie  trart;  n,  imagiHaiy  tint,  Ut  fait  from  aorlie  m^cK  prrtMndieularty  on  tfOM 
tine:  point  0/  indtx-fingtr,  through  Ij  to  t  —  venlricydt'r  ejfttole  :  c  to  d=9entrieular  diaMnlt ; /mm 
point  of  indfj'/nger  to  point  al  wAicA  arrow  crouu  baM  tint  and  commenement  of  iip-Uroite— 
JtrU  cartlio-arlenai  interval. 

which  is  transmitted  almost  instantaneously  throughout  tho  whole 
nrtx.'rial  system,  aud  imjiarted  to  tho  arterial  walls,  proposes  to 
call  it percmaion-stroke. 

Kthe  influx  of  blood  into  the  aorta  be  slow,  the  line  of  ascent 
will  be  proportionally  obliijue;  if  that  influx  be  uneven,  the  cor- 
responding line  will  be  irregular  or  sub-curved. 

205.  The  apejc  corresponds  in  time  to  the  moment  of  maximum 
dilatation  of  the  artery,  to  the  instant  of  commencing  resistance  to 
further  impression  by  the  blood-wave,  and  to  that  of  commencing 
reaction  of  the  latter  on  the  vessel.  The  apex  measures  the  time 
between  the  arrival  of  the  blood  at,  and  the  onward  passage  of 
that  blood  from,  a  given  point  of  the  vessel.  In  the  perfect  order 
of  things  this  line  is  too  short  to  be  graphically  meaaured,  and  the 
apex  is  a  mere  mathematical  point. 

But  while  in  the  state  of  perfect  health,  local  and  systemic,  the 
apex  is  a  point  or  almost  a  point,  in  various  morbid  states  it  is 
jirolonged  into  a  line,  of  various  lengths,  horizontal  in  direction, 
or  oblique  upwards  or  downwards.     Its  prolongation  indicates 
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distal  rosistanco  to  the  onward  carrent,  or  weakened  elasticity  of 
the  vessel  itself,  by  senile  change  or  otherwise. 

206.  Tlie  fine  of  descent  or  down-stroke  commencing  at  /,  the 
ai)ex,  is  of  much  more  complicated  character  than  the  up-struke. 
It  consists  of  the  following  subdivisions  : — 

Scarcely  has  the  fall  of  the  lever,  signifying  the  collapse  of  the 
artery  (^),  commenced,  when  it  is  either  simply  stopped  in  it« 
downfall,  or  (//)  again  slightly  mised  :  this  changed  direction  re- 
prescnta  the  true  tidal-wacey  according  to  F.  A.  Mahomed,  whicii 
passes  on  (i)  with  a  very  slight  curve,*  concave  downwards,  till  it 
is  again  arrested,  as  shown  by  the  diagram,  at  the  moment  of  the 
closure  of  the  aortic  valves,  corresponding  to  a  point  [k),  familiarly 
called  the  aortic  notch.  Here  an  u])ward  movement  again  takes 
place,  and  another  wave,  the  dicrotic  wave  (/),  is  produced. 
Hencefortli  the  lever  gnwlually  descends,  marking  a  simple  oblique 
line,  or  yet  another  undulation  takes  place  as  shown  at  /, — a  tri- 
crotous  wave. 

207.  These  sub-curves  (dicrotous  and  tricrotous),  written  and 
visible  representations  of  the  tactile  impressions  of  double-  or 
treble-striking  pulse,  already  referred  to  [193],  give  new  interest 
to  the  study,  as  old  as  the  time  of  Galen,  of  doubling  of 
the  pulse.  Long  supposed  to  be  a  morbid  phenomenon,  Chelius 
was  the  first  to  show  that  dicrotism  belonged  to  the  healthy 
order  of  things.! 

20s.  Uncertainty  still  hangs  in  some  measure  on  the  condi- 
dilious  favouring  the  occurrence  of,  or  intensifying,  dicrotism. 
Still  it  would  apjiear  that  powerful  systole  of  the  ventricle,  rapidity 
of  the  blood-current,  notable  capillary  obstruction,  great  elasticity 
of  the  larger  vessels,  comliined  with  slight  amount  of  their  diastolic 
dilatation  and  freedom  of  peristaltic  action  (F.  A.  Mahomed)  in 
the  arterial  system,  all  more  or  less  promote  its  occurrence.  Burdon 
Sanderson  ajipears  to  maintain  tliat  it  mainly  signifies  low  arterial, 
and  high  venous,  pressure. 

In  the  pathological  onlcr  of  things  failure  of  muscular  tone  in 
the  urteries,  obstruction  to  the  venous  circulation,  and  tendency 
to  stagnation  on  the  right  side  of  the  heart,  apparently  intensify 
dicrotism. 

Botli  in  health  and  in  disease  the  pulse  may  be  tricrotous  in 


•  Tlio  p»»tcr  this  ciirrp,  the  arwiU'r  in  the  diffiealty  of  aruriitl  cullsjme. 
f  O.  ,J.  U.  WoUI  iimintaitM  tU«l  th"  nnrtnat  pulse  of  ihf  r»li«l  »nil  ulnar  artariM 
U  pMrrjiUt)!;  trierotoiu  Vu  timfmger  ((.lunkleriitikdM  Art«ncii|>alMf|  Ltiioig,  IMS, 
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vessels  relatively  near  the  heart,  while  dicrotoua  in  those  further 
of!':  respectively,  for  cxani|>le,  in  the  femoral  and  the  dorsalis  pedis. 

209.  Numerous  theories  have  heen  tendered,  since  the  time  of 
dalen,  in  explanation  of  dicrotism.  Among  the  most  plausible 
appears  that  ascribing  it  to  the  undulations  produced  by  the  mu- 
tual interference  of  the  blood-waves,  as  they  follow  each  other, 
transmitted  to  the  vessel-walls.  Vivenot  shows  that  dicrotism 
occurs  in  artificial  apparatuses,  into  which  no  imitation  of  the 
sygraoid  valves  has  been  introduced:  this  fact,  as  well  as,  better 
still,  the  occasional  existence  of  dicrotism  in  cases  of  well-marked 
aortic  reflux,  seems  fatal  to  the  thecry,  which  refers  the  secondary 
undulations  to  (he  tremulous  influence  conveyed  by  the  fall  of  (ho 
recoiling  blood-column  on  the  sygraoid  valves  to  the  entire  mass  of 
the  circulating  fluid  beyoud.  F.  A.  Mahomed  maintains  that 
dicrotism  is  essentially  due  to  the  contraciion  of  the  distended 
elastic  walls  of  the  aorta,  which  takes  place  immediately  on  tlie 
tenuination  of  the  cardiac  systole. 

Tricrotism  (diagram,  m)  is  probably  due  either  to  recoil  from  the 
capillaries,  or  to  secondary  contraction  of  the  elastic  vessel-wall  at 
tlie  spot  to  overcome  capillary  resistance. 

Dicrotism,  while  essentially  lx;longing  to  the  arterial  systolic  or 
collapse  period,  and  to  the  line  of  descent,  in  certain  rare  instances 
synchronises  with  the  period  of  arterial  diastole,  and  is  to  be  seen 
written  in  the  line  of  ascent.  In  the  former,  the  normal,  case, 
Landois  proposes  to  call  the  pulse  catacrofous ;  in  the  latter,  the 
ahnormal,  anacrotous.  It  is  needless  almost  to  add,  that  the 
mechanism  of  the  secondary  wave  must  wholly  difler  in  the  two 
cases  [204]. 

210.  TAe  refa/ive  duration  of  systole  and  diastole  would  appear 
to  be  graphically  demonstrable  by  letting  fall  a  line  (diagram  k,  c) 
from  the  lowest  jmrtof  the  aortic  notch  (/),  in  any  given  pulse- 
curve,  perpendicularly  on  the  horizontal  line  (a,  e)  uniting  the 
bases  of  successive  curves.  But  it  has  been  acutely  shown  by 
A.  II.  Garro<l*  that  a  representation  of  the  "  first  cardio-arterial 
interval  "  (diagram,  from  point  of  index-finger  to  arrow)  must  bo 
added  to  the  arterial  interval  (4,  /,  k)  to  give  the  true  measure  of 
systole,  which  will  therefore  stand  from  point  of  index-finger  to 
b  and  thenc*  to  c.  Tlie  "  first  cardio-arterial  interval "  represents 
tlie  time  between  the  commencement  of  the  cardiac  systole  and  that 
of  the  ai-terial  diastolic  line  of  ascent.     The  systolic  and  diastolic 

•   RrUtive  duntion  nf  the  rnmpnnciil  parta  of  111*  nutiiil  S[>hT(!Tnograph-trac(>  in 
luflltli.     Proceedings  Roynl  (<ociely,  M»y  {'■»,  1870,  p.  S57,  also  1871. 
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periods  are,  therefore,  probably  more  nearly  equal  in  lengtL  than 
in  tlie  ratio  of  f :  ij^,  which  has  been  calculated  from  tracings  of  tho 
normal  pulse,  without  reference  to  the  cardio-arterial  interval. 
A.  H.  Garrod  also  shows  (thus  confirming  clinical  observations  on 
the  state  of  the  heart's  sounds)  that  in  certain  forms  of  disease, 
typhoid  fever,  for  instance,  the  systolic  period  shortens. 

211.  So  far  we  have  spoken  of  a  single  pulse-curve.  But  tho 
relationship  of  a  stTifs  of  such  curves  in  an  entire  pulse-tracing 
requires  consideration  also.  The  points  to  be  especially  noticed 
are:  first,  the  level  of  tho  apices  of  the  curves;  secondly,  the 
level  of  the  bases  ;  thirdly,  tho  number  of  curves  in  a  tracing  of 
given  length  {ride  Appendix). 

Tlie  line  uniting  the  apices,  which  signifies  the  extreme  amount 
of  arterial  tension,  is  level,  because  maximum  tension  remains  a 
fixed  quantity,  in  a  perfectly  normal  pulse.  In  disease  the  lino 
is,  «)f  course,  liable  to  extreme  irregularity. 

TIjc  line  uniting  the  bases  signifies  the  greatest  amount  of 
arterial  collapse  in  a  series  of  beats :  in  the  normal  state  (and  if 
respiration  be  perfectly  calm)  this  line  is  even  and  horizontal.  If 
respiration  Ik?  perfectly  calm,  we  say,  because  the  mere  forcing  of 
the  expiration  and  in.spiration-acta  will,  by  increasing  or  by  les- 
sening pulmonary  and  systemic  vascular  tension,  respectively  raise 
or  depress  the  lowest  jwint  of  the  pulse-curve,  and  so  render  the 
uniting  line  more  or  less  uneven.  Various  conditions  of  disease, 
pulmonary  and  other,  affecting  respiration,  consequently  modify 
tliia  line,  which,  to  mark  this  significant  attribute,  has  been 
called  the  respiration-line. 

The  number  of  curves  on  a  tracing  may  be  made  to  furnish  the 
frequency  of  the  pulse,  if  the  length  of  the  recording  slide  and  the 
rate  of  movement  be  known.  The  finger  applied  to  the  wrist 
will,  however,  settle  this  point  more  quickly,  as  correctly,  and 
much  more  readily. 

212.  Much  has  l)een  written  for  and  against  the  diagnostic 
ntilify  of  tlie  sphyginograph.  It  has  certainly  disappointed  tho 
expectation  of  those  who  expected  it  to  furnish  a  special  tracing 
for  every  form  of  cardiac  disease — in  each  case  as  significant  as,  fur 
instance,  diastolic  left  Imsic,  or  left  n\x:x,  murmur.  The  instances 
in  which  a  writing  of  the  pulse  will  of  itself  decide  the  nature  of  a 
doubtful  canliar  or  arterial  affection  are  cert^iinly  few  in  number. 
So  far  as  it  has  yet  revealed  itself,  the  mission  of  the  sphygino- 
graph ■ppears  to  bo  nither  to  indicate  general  conditions  of  the 
circulatini  (which  may  in  the  same  form  obtain  in  various  and 
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nnallied  doeaies)  than  to  detect  specific  organic  changes.    Hie 
ideotificatioD  of  such  general  conditiooa  maj  be  greatlj  more 
fill  aa  aida  to  prognoaia  than  to  dtagnoaia.* 
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.  213.  Id  the  Dataral  state,  the  thoracic  aorta  has  no  appreciable 
influence  on  the  ])ercussioD-8onDd  of  the  surface,  beneath  which  it 
lieo.  Even  when  the  arch  lies  high,  the  resonance  at  the  sternal 
notch,  practically  speaking,  remains  unaffected. 


B IS   DISEASE. 


214.  But  when  the  vessel  is  notably  dilated,  dnlness  under  per- 
cussion of  course  occurs,  proportional  in  extent  and  intensity  to 
the  amount  of  enlargement, — modified  in  some  degree  by  the 
fluid  or  solid  state  of  the  contents  of  the  dilated  part,  and,  to  a 
serious  degree,  by  the  vicinity  of  the  enlargement  to  the  surface 
of  the  chest,  and  the  condition  of  the  intervening  textures. 

The  dulness  of  a  thoracic  sacculated  aneurism  is  not  co-exten- 
aive  with  its  dimensions.  From  its  more  or  less  globular  form,  a 
limited  portion  only  of  the  sac  reaches  the  chest-wall,  and  the  ob- 
aerver  cannot  safely  percuss  with  sufficient  force  to  detect  its  deeply 
seated  parts.  Hence,  practically,  an  intra- thoracic,  and  even  an 
abdominal,  aneurismal  sac,  is  always  larger  than  the  results  of 
percussion  would  indicate.  In  non-aaceular  dilatation  of  the  aorta, 
percussion  is,  for  obvious  reasons,  a  surer  guide  to  the  size  of  tlie 
enlargement. 

Tlie  resistance  of  a  sac  filled  with  fibrine  is  highly  marked  ; 
and  the  deficiency  of  elasticity  so  peculiar,  as  io  help  in  distiu- 
gnishing  the  dulness  under  percussion  from  that  of  other  states,  for 
instance,  from  that  of  tuberculisation  of  atijoining  lung.  Tlie  line  of 
nnion  of  simply  condensed  lung  and  a  saccular  dilatation  is,  how- 
ever, with  much  difficulty  to  be  drawn,  even  with  the  help  of  this 
|»cculiarity. 

It  is  difficult  to  fix  the  smallest  amount  of  dilatation  of  the  arch 
of  the  aorta  that  can  bo  clinically  demoustrated.     Much  will  de- 

•  TU'  innnrncp  "f  cnmiirefHtod  air  on  rpliygmogmphic  cnrre*  lits  been  elnlionitcly 
ktmlicil  l>Y  Vivviiul,  tiiiil  tlip  pliytinlogical  Ipachingii  uf  tlie  initniment  bcrn  thncliy 
bi'lli  rniiUnoc«l  uitl  iucriucd  lu  iniportiiDco  ;  bat  no  new  diagnostic  Uiuts  tuve 
fuUu«r«d, 
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pend  on  the  pains  taken  in  the  investigation ;  much  on  the  thin- 
ness of  the  chest-wall  and  the  healthiness  of  other  parts ;  but  much 
more  on  the  precise  site  of  the  dilatation.  In  a  case  where  the 
dilatation  increased  the  width  of  the  vessel,  when  cut  open,  by  two 
inches,  and  hence  increased  the  diameter  of  the  unopened  vessel 
by  only  about  two-thinls  of  an  inch,  tJie  fact  of  enlargement,  sus- 
pected from  thrill  and  undue  impulse,  was  proved  by  percassion. 
But  here  the  right  angle  of  the  arch,  the  point  where  the  vessel 
nears  the  surface  most  closely,  was  afl'ected.  So  small  an  amount 
of  dilatation  could  not  have  been  detected  in  any  other  part  of  the 
arch.*  Physical  evidence  will  always  Iw  difficult  to  obtain,  ami 
sometimes  prove  wholly  unattainable,  where  a  small  sac  is  situated 
at  the  posterior  surface  of  the  vessel.  Still  by  careful  percussion 
in  the  course  of  the  arch,  a  sac  as  large  as  a  good -sized  walnut 
may  be  discovered,  if  it  lie  anywhere  between  the  second  right 
interspace  and  the  left  border  of  the  sternum,  and  there  be  no 
spei'lal  and  unusual  source  of  difficulty  in  the  way,  such  as  the 
fact  of  tlie  aneurism  passing  directly  backwards  without  widening 
the  surface-diameter  of  the  part  concerned  [751,  e]. 


Section  V. — Auscultation. 

A. — IN    HEALTH. 

215.  Arterial  sounih. — Two  sounds,  sjrnchronising  with  the 
systole  and  diastole  of  the  heart,  are,  in  the  state  of  health,  clearly 
audible  in  the  course  of  the  pulmonary  artery  and  arch  of  the 
aorta  :  gradually  weakening  in  force  in  the  thoracic  division  of  the 
latter  vessel,  they  are  with  difficulty  caught  in  the  lumbar  region, 
but  by  depressing  the  abdomen  with  the  stethoscope,  may  readily 
be  heard  in  front.  In  some  persons,  however,  a  single  sound, 
synchronous  with  the  systole  of  the  heart  and  diastole  of  the  vessel, 
can  alone  be  detected  below  tlie  chest. 

In  the  carotid  and  8ul>clavian  arteries  almost  alwa^'s,  in  the 
axillar}'  and  femoral  in  a  fair  proportion  of  cases,  the  sound  con- 
tinues double ;  in  vessels  more  remote  from  the  heart,  a  single 
sound  only,  synclironous  with  the  arterial  diastole,  can  be  heard. 
The  more  active  the  circulation,  the  larger  tije  vessel,  the  thicker 
iU  walls,  provided  ibeir  elasticity  be  not  impaired,  the  more  marked 


*  H.  Oonielirr.  U.  C.  IT.,  Uilea,  rol.  iii.,  p.  S3I.  «nd  Coniinmrtion  n<»piiii1, 
vol.  t ,  |i.  SS  :  Ute  jiaticot  was  ezti«mely  Uun,  too ;  an  kccidnntiil  M  or  no  mrsn 
iiB(>uruiic«. 
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is  the  sound  perceived  on  auscultafion.  It  is  not  unusual  to  find  a 
single,  very  rarely  a  double,  sound  even  in  tlie  brachial  and  radial 
arteries,  where  these  conditions  are  favourable. 

216.  In  the  vicinity  of  the  heart,  the  arterial  sounds  closely  re- 
semble the  cardiac,  in  qiialitj',  jiitch,  niid  proportional  duration  ; 
at  a  short  distance  from  that  organ,  both  become  equalised  in 
length  and  loudness;  sometimes  in  the  carotids  the  second  is  the 
longer  and  louder  of  the  two.  At  any  distance  from  the  heart  the 
sound  loses  tone  completely. 

If  tlie  vessels  are  full,  and  the  blood  of  natural  composition,  the 
arterial  sound  ia  duller,  but  more  jmtlonged,  than  when  tho 
mass  of  bluod  is  small,  and  its  ([uaHty  thin.  Tlie  artt-rial  sounds 
are  louder  in  females,  children,  and  thin  persons,  than  in  males, 
adults,  and  stout  people.  Their  intensity  is  increased  by  slight 
pressure;  a  blowing  murnuir  takes  their  place,  in  a  large  propor- 
tion of  persons,  under  stronger  pressure.* 

217.  The  arterial  sounds  heard  in  the  vicinity  of  the  heart  are, 
doubtless,  in  great  part  transmitted  from  that  organ:  as  tho 
second  can  rarely  be  heard  at  any  distance  from  the  heart,  the  in- 
ference indeed  arises  that  it  is  solely  a  transmission -sound,  and  that 
the  systole  of  the  arteries,  at  least  of  tlie  minor  ones,  is  noiseless. 
But  that  the  imjiulsion  and  friction  of  the  bhxid  against  the  vessels, 
and  vibrations  of  their  walls,  during  their  diastole,  with  the  cur- 
rent-like motion  given  to  their  cohunn  of  blood  by  the  form  of  the 
vessels,  generates  sound,  cannot  be  doubted  ;  it  is  not  conceivable 
that  sound,  audible  in  the  popliteal  or  radial  artery,  is  the  mere 
result  of  conduction  from  the  heart.  Besides,  it  is  not  very  un- 
common to  find  the  first  sound  in  the  carotid  art<?r}',  oftener  in 
the  right  than  in  tlie  left,  stronger  than  that  at  the  aortic  orifice. 

B. — IN  DISEASE. 

218.  The  natural  amount  of  arterial  sound  is  capable  of  increase 
or  diminution  botii  in  the  aorta  and  pulmonary  artery. 

But  the  only  nuKlification  of  clinical  signiticance,  falling  under 
this  head,  is  reinforcement  of  the  second  sound  in  the  pulmonary 
artery, — a  state  coimectcd  by  Skoda  directly  with  hypertrophy  or 
excessive  systolic  action  of  the  vessel  itself,  indirectly  with  mitral 
constriction  and  regurgitation,  and  with  hypertrophy  of  the  right 

*  Bnt  it  ia  an  error  to  nippoM  that  any  amoant  of  promiure  will  produce  muminn 
ill  M  jK-renn*  ami  in  all  vrcacla  :  the  conlraiy  niuy  be  liuurljr  vcrUleJ  at  tliv  LvJuiiJe. 
Tlie  iiiialUr  tlie  urtciy  tho  more  eaetly  ia  inuriiiur  gciietulol. 
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ventricle.  Tliis  nidtter  has  already  been  considered  in  another 
l)liioe  [luO],  and  will  be  again  referred  to  with  the  history  of  the 
particuhir  diseases. 

219.  Arterial  murmurs. — The  arteries,  like  the  heart,  become  the 
seat  of  murmurs,  either  from  organic  change  or  indepeudcutly  of 
this.     They  maj  be  arranged  as  follows  : — 


1.  Oi;guiir. 

2.  Inorgxnic 


(a)  Hemic 
(i)  Dynamic. 


From  alta^rod  romposdon. 
FVom  coagulatiou  or  depojition. 


220.  Organic  ranrmur  in  the  intra-thoracic  arteries  varies  in 
inti-nsity  from  a  scarcely  perceptible  sound  to  one  audible  even  at 
a  slight  distance  from  the  surface  ;  is  limited  to  a  ^niall  portion 
or,  more  rarely,  extends  over  a  considerable  tract,  of  the  vessel 
presents  all  the  varieties  of  quality  noted  in  cardiac  murmiu« 
varies  in  pitch  from  that  of  the  word  anx  whispered  in  inspiration 
to  a  high  whistling  note  ;  is  of  distinctly  intermittent  rhythm 
single,  either  systolic  or  diastolic,  or  double  ;  and  either  short  and 
abrupt,  or  prolonged  and  slow. 

221.  The  organic  conditions  of  arterial  murmur  are  referrible  to 
(1)  change  of  form  of  the  vessel;  (2)  to  a  modified  condition  of  its 
internal  surface ;  (3)  to  both  these  states  combined ;  and  (4)  to 
communication  between  an  artery  and  some  portion  of  the  venous 
gystem. 

(1)  Peripheric  dilatation,  or  simple  lateral  sacculation  of  an 
artery  (especially  if  abrupt  and  well  marked),  by  altering  the 
direction  of  the  blood-current,  generates  mnnnur,  even  if  the 
internal  surface  be  perfectly  smooth.  Narrowing  of  a  vessel 
jirodnL-os  a  similar  effect,  by  increasing  the  friction  of  the  blmid 
against  the  walls  at  the  constricted  point.*  Murmur  of  both 
these  kinds  is  always  synchronous  with  the  pulse,  and  not  rough, 
nnlesa  the  blood  be  spana^mic,  and  the  inner  walls  deficient  in 
Bnu>othne«9. 

(2)  Mere  atheroma,  unless  accpmulated  in  unusually  largo 
quantity,  does  not  produce  murmur;  infiltration  with  induration- 
matter,  by  puckering  the  inner  surface  irregularly,  roughens  the 
sound ;  erosions  of  the  lining  membrane  do  so  more  etfcctually ; 


•  Corrigiin,  ho*rrrr.  nimK"*  »ilh  Krrnt  iii^riiuity,  vhal  it  i«  not  ut  tlic  ronslrictol 
point  of  •  Tgnwl,  Imt  williili  tht>  «ri»  i'tii-lo»e«l  liy  Ui»  l«>wi  walU  Iwyojitl,  tlint  iiirir- 
ninr  i»  |l^<(]al:t<l  ;  aiid  the  fuel  lucntiniii'il  nlmvi'  [ISA,  nt>«j  roiicxriiiiig  thrill  pro- 
iluk'cil  lu  a  Te*Ml  Iwyoud  a  ixiuil  uf  cuuiprcMiuu  would  Mi|>|Kirl  lu«  vi«w. 


134      PHYSICAL  EXAMIXATIOX  OF  THE  ARTERIES. 


«o«l  calcification  of  the  vessel,  if  it  canse  iireigiilar  elevations  of 
that  membraDe,  is  still  more  efficient.     Mnnnor  is  also  prods 
by  particles  of  erudation-matter  studding  the  surface  of  an  arteiy"' 
recently  inflamed.     This  variety  of  mormor  is  always  sjnchronoos 
with  the  poise. 

(3)  In  the  varieties  of  anemism  with  diseased  coats,  form  and 
surface  are  changed  so  as  to  prodace  murmur,  which  may  be  sys- 
tolic, diastolic,  or  both,  and  attended  or  not  with  sound  also.  The 
conditions  regulating  the  time  and  accompaniments  of  this  mur- 
mur, will  be  described  under  the  head  of  Aneurism  of  the  arch  of 
the  Aorta  [780,  «]. 

(4)  Intra-thoracic  varicose  aneurism,  in  all  its  forms,  is  at- 
tended with  murmur  synchronous  with  the  arterial  diastole,  some- 
times prolon^d  through  its  systole. 

222.  A  certain  amount  of  force  in  the  heart's  action  is  essential 
to  the  generation  of  arterial  murmur :  increase  of  that  force  will 
convert  a  soft  into  a  harsh  quality  instantaneously  ;  again,  a  well- 
marked  murmur  will  sometimes  disap[»ear  under  the  influence  of 
slight  faintness,  falling  far  short  of  actual  syncope. 

223.  Murmurs  heard  in  the  tlioracic  aorta,  single  or  double,  are 
often  merely  conducted  from  the  heart.  But  if  a  murmur,  audible 
at  any  part  of  the  arch,  be  of  notably  ditlerent  pitch,  of  greater 
intensity,  and  of  harsher  quality  than  a  synchronous  murmur  at 
the  aortic  base,  it  may  be  inferred  that  a  cause  of  reinforcement 
exists  in  the  vessel  itself.  The  only  source  of  fallacy  would  lie  the 
chance  coexistence  of  badly  conducting  materials  over  the  base  of 
the  heart,  with  excessively  good  ones  over  the  arch  of  the  aorta. 
Tlie  characters  of  an  arterial  murmur  will  sometimes  guide  the 
observer  partially  to  a  knowledge  of  its  anatomical  cause ;  but  the 
actual  determination  of  this  will  mainly  turn  on  the  state  of  other 
physical  signs  [100,  a\. 

224.  Inorganic  murmurs,  (a)  Ilcemic. — (1)  From  altered  com- 
poeitioju — Inorganic  arterial  murmur  of  this  description  is  com- 
monly softly  blowing,  if  the  vessel  be  ausculted  without  pressure. 
If  pressure  be  used,  it  rises  in  pitch,  and  becomes  sliarply 
whifting  or  whipping,  resembling  the  sound  produced  by  a  quick 
■troke  of  a  riding-whip  through  the  air.  As  a  rule,  it  is  inter- 
mittent, single,  never  continuous,  synchronous  witli  the  diastole, 
and,  though  occasionally  prolonged  through  part  of,  never  solely 
iiynclir<inou8  witli,  the  systole  of  the  vessel,  and  affects  the  arterial 
•yslcm  extensively,  instead  of  being  purely  local,  as  the  organic 
variety. 
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In  rare  instances  this  variety  of  murmur  is  distinctly  double  in 
vessels  lying  within  the  ready  influence  of  pressure  ;  I  have  known 
it  80  in  tlie  femoral  artery,  for  instance, — here  the  portion  corre- 
sponding to  the  systole  of  the  vessel  may  exceed  the  diastolic  in 
length.* 

The  clinical  conditions  of  this  form  of  inorganic  arterial  murmur 
are  certain  of  those  of  cardiac  murmur  of  tlie  blood-class,  especially 
spaniemia.  It  is  said  that  plethora  produces  it ; — a  statement  I 
have  been  unable  to  verify  clinically.    But  of  this  more  by-and-by. 

225.  Midway  between  the  organic  and  inorganic  varieties  stands 
the  murmur  of  an  arter*/,  ImiUloj  in  itself,  but  pressed  upon  hj  an 
adjacent  tumor.  Arterial  murmur  of  this  mechanism  is  commonly 
synchronous  with  the  pulse,  that  is,  diastolic  in  rhythm,  in  regard 
of  the  vessel.  But,  just  sis  may  sometimes  be  observed  in  arterial 
murmur  artificially  produced  by  stethescopic  pressure  [631], 
8o,  in  the  case  of  tumor-jiressure,  the  murmur  may  be  double, 
synchronising  both  with  systole  and  diastole, — and  this  in  the 
case  of  a  vessel  beyond  the  reach  of  influence  by  the  stethoscope. 
I  have  substantiated  the  fact,  for  instance,  in  the  abdominal  aorta, 
when  ausculted  in  the  lumbar  vertebral  groove  :|  its  importance 
in  regard  of  the  diagnosis  of  aneurism  is  obvious. 

226.  (2)  From  coagulation  or  deposition. — Slight  roughnesses  on 
the  inner  surface  of  an  artery,  probably  insuflicieut  in  themselves 
to  produce  such  efl"ect,  lead  indirectly  to  the  generation  of  mur- 
murs by  causing  local  deposition  of  fibrine. 

Coagulation  occurring  on  a  large  scale  must  directly  generate 
mormur.  I  believe  that  I  have  heard  murmur  of  tliis  mechanism, 
extending  outwards  on  both  sides  of  the  sternum,  and  appareutJy 
following  the  course  of  the  pulmonary  artery,  in  a  case  where  life 
was  brought  to  a  rapid  close  by  thrombosis  within  that  vessel. 

227.  (6)  Ih/namic  murmurs. — That  dynamic  influence  on  the 
part  of  the  arterial  walls  plays  an  important  part  in  certain 
diastolic  (that  is,  systolic  as  concerns  the  vessel's  rhythm) 
ancurismal  munu'irs,  cannot  be  doubted  :  the  reaction  of  the  sac 
on  the  distending  current,  sent  on  by  the  heart's  systole,  is  sufli- 
cient  to  disturb  the  flow  so  as  to  produce  murmur. 

It  is  possible,  Uki,  that  some  such  influence  may  be  at  work  in 
the  cases  of  double  inorganic  arterial  murmur  a  moment  sinco 
referred  ta 


•  OJl,   r.  C.  n.,  MnU*.  Tol    xvil,  ji.  272.     Htre  thero  «u  powcrfal  lyitolic 
Biannur  »t  thi-  »<>rtirorinrp,  Imt  none  of  iliastolic  rhyUim. 
t  UotUu^  i;.  C.  H.,  r<Miialra,  voL  v.,  p.  ISO. 
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§  IlL— VENOUS  SYSTEM. 


Skctiok  L — Ikspection. 

228.  It  is  not  intended  here  to  refer  to  the  signs  of  local  dis- 
eases of  the  veins,  such  as  thrombosis,  varix,  or  phlebitis.  Now, 
Buch  local  changes  being  excluded,  it  follows  that  considerable 
distension  of  any  particular  portion  of  the  venous  system  indicates 
the  existence  of  obstruction  in  the  connected  main  trunk,  or  in  the 
right  side  of  the  heart  itself. 

229. — Juffular  distension. — Tlie  internal  and  external  jugular 
tmnks  are,  on  this  principle,  the  veins  most  frequently  found 
enlarged, — the  right  more  commonly  than  the  left,  when  one  side 
only  is  affected.  This  obstructive  distension,  uniform  or  varicose, 
even  if  increasing  the  size  of  the  external  jugular  almost  to  tliat 
of  the  little  finger,  is  unattended  either  with  change  in  the  integu- 
ments, hardness  or  cordiness  of  the  vein,  or  tenderness  under 
pressure.  Tlie  common  cardiac  cause  of  this  condition  is  tricuspid 
regurgitation ;  a  more  rare  one,  simple  dilatation  of  the  right 
cavities  of  the  heart :  beyond  the  heart  it  depends  on  pressure  on 
the  superior  cava,  or  innominate  veins  by  intra-thoracic  tumor  or 
aneurism.  So  that  in  the  one  case  it  comes  of  too  free,  in  the 
other  of  obstructed,  commuuication  between  the  cervical  veins  and 
the  right  auricle.  Another  infinitely  rare  cause  of  the  phenomenon 
is  aneurismal  varix  within  the  thorax. 

Excess  of  enlargement  on  one  side  cannot  be  trusted  to  ofli 
significant  of  local  pressure,  instejid  of  cardiac  disease,  as  the' 
cause  of  enlargement.     Dilatation  of   the  heart  and   tricuspid 
regurgitation  may  be  attended  with  excess  of  enlargement  of  the 
left,  as  well  as  of  the  right,  external  jugular;  such  excess  is 
indeed  common  on  the  right  side,  rare  on  the  left,* 

Jugular  distension  is  very  sensibly  aflfectcd  by  Uie  patient's 
|K)8ture.  The  more  closely  the  head  and  neck  are  placed  on  the 
same  horizontal  level  as  the  heart,  the  greater  the  fulness — inso- 
much that  a  greatly  widened  vessel  in  the  recumbent  position  on 
the  back  may,  in  the  sitting  attitude,  cease  to  be  of  sufficient  size 
to  ttttruct  attention.     As  the  patient  turns  from  side  to  side, 

•  Couch,  V.  C.  H.,  Fem»I«i,  vol.  vil,  p.  314. 
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something  of  the  same  kind  may  occnsionally  l)C  witnesscil:  tbna, 
in  a  case  where  in  dorsal  decumbency  the  left  external  jugular  was 
notably  the  fuller  of  the  two,  it  became  sensibly  the  emptier  when 
the  patient  turned  on  the  right  side.* 

230.  Juffiilar  pulsation. — The  external  jugular  vein,  oftener  the 
right  than  the  left,  is  occasionally  the  seat  of  visible  pulsation, 
especially  at  its  lower  part  near  the  clavicle.  Irregular  in  amount 
and  in  rhythm,  though  obviously  connected  in  the  main  with  tlie 
ventricular  s>jslole,  jugular  pulsation  wants  the  distinctness  of  an 
arterial  pulse,  and  is  rather  an  unsteady  intermittent  tremulousness 
than  a  series  of  well-defined  beats.  The  effect  of  inspiration  and 
expiration  on  the  blood-movement  in  these  veins  partly  explains 
the  irregular  rhythm ;  which  may  also,  in  part,  be  referred  with 
extreme  probability  to  tlie  influence  of  the  auricular  systole.  The 
impulse  producing  the  pulsation  comes  visibly  from  below ;  and 
when  a  portion  of  the  vein  is  emptied  by  pressure  from  the  clavicle 
in  an  upward  direction,  it  re-fills  immediately  from  beneath,  while 
the  pressure  is  sustained  above. 

The  amounts  of  enlargement  and  of  pulsation  are  not  directly 
proportionate  :  oftentimes  indeed  the  reverse.  There  is  a  point  of 
extreme  distension  at  which  the  vessel  is  perfectly  motionless. 

Lancisi,  the  original  observer  of  this  phenomenon,  supposed 
that  it  was  produced  by  eccentric  hypertrophy  of  the  right  ven- 
tricle. Hope,  holding  to  this  view,  explains  the  impulse  by  the 
"  im})etuous  recoil  of  tl»e  tricuspid  valve,"  which  repels  the  blood 
about  to  pass  into  the  ventricle  with  such  force  that  its  impulse 
is  pro|«igated  back  to  the  jugular  veins.  Many  persons  maintain 
that  jugular  pulsation  only  occurs  where  the  tricuspid  orifice  is  too 
much  dilated  to  admit  of  closure  by  it^  valve,  whence  ensues 
regurgitation  into  the  veins  during  the  ventricular  systole.  Parkes 
teaches  that,  in  addition  to  tricuspid  insufficiency,  rupture  of  the 
valves  at  the  junction  of  the  internal  jugular  and  subclavian  veins 
is  a  necessary  condition  of  the  phenomenon. 

I  know  of  no  facta  positively  showing  the  necessity  of  such  rup- 
ture of  valves ;  the  vessels  may  be  sufficiently  distended  to  render 
their  valves  incompetent,  which  is  all  thot  is  rcqnire<l.t  Besides, 
tJic  valves  varj'  in  position,  sometimes  higher,  sometimes  lower ; 
the  number  of  their  curtains  is  not  always  the  same,  nor  their 

•  Coiiih,  t'.  0.  H.,  FetnalM,  toL  rii.,  p.  315. 

+  TIm...  I),  iiliaiii,  L'.  C.  II..  Pell .  18:.l.  M»1m.  Tol.  Ti.,  pp.  «»,  77.  Hen  notmMe 
piiU.itrii,  }-.'.\:  ..t  till- Jai^Ur  *DiI  iiiiiDiniuiitc  reins,  lixl  ciiMcd  during  life:  tlio 
Til  ■  I  to  tir  iHTfi-ct,  hut  enlargrincut  of  the  aJibre  of  tbs  rein*  bad 

oL>.  '.  iucouipctent. 
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relationships  to  tiie  current  identical :  there  may  be,  as  is  mo 
frofjuent,  two  cunps, — or  three,  or  even  one  only.  Tlie  ralve  maj 
be  congenitally  wanting  on  one  side  of  the  neck,  present  on  the 
other, — or  they  may  be  deficient  on  both  sides. 

H,  Bamberger  *  recognizes  two  kinds  of  jngnlar  pulsation,  a 
simple  "  venous  pulse,"  and  "  pulsation  of  the  bulb "  :  in  the 
latter  variety  the  valves,  he  asserts,  are  competent ;  in  the  former 
incompetent 

But,  as  concerns  the  tricuspid  orifice  ?  Unquestionably  jugular 
pulsation  is  most  frequently  met  with  in  cases  of  tricuspid  iusufii- 
ciency,  though  by  no  means  in  all  of  the  class  ;  while,  as  1  have 
decidedly  observed  it,  where  the  valve  was  not  demonstrably  in- 
competent, in  cases  of  dilated  and  hypertrophous  right  ventricle,  I 
cannot  refuse  to  admit  that  this  latter  condition  alone  may  pro- 
duce iLf  I  believe,  too,  slight  pulsation  may  occur  in  pure  pal- 
pitation, disappearing  with  the  cessation  of  the  fit.  If  the  ventricle 
be  hypertrophous,  ami  the  valve  insufficient,  the  pulsation  reaches 
it«  maximum.  It  is  to  be  remembered,  too,  that  respiration  affects 
jugular  pulsation,  emptying  the  vein  in  inspiration,  distending  it 
in  expiration.  The  parts  playetl  severally  by  respiration  and  car- 
diac action,  may  be  distinguished  by  causing  the  patient  to  suspend 
his  breath  for  a  niomcnt.l 

Extreme  jugidar  pulsation  may  exist  without  the  least  visible 
throbbing  of  any  other  vein- 

231.  The  right  mammary  veins  may  be  knotty  and  pulsatile;  I 
have  seen  this  in  cases  of  insufficiency  of  the  tricuspid  valve,  and 
of  inlra-thorocic  tumor. 

232.  But  veins,  much  more  distant  from  the  heart  than  these, 
— the  veins,  for  instance,  of  the  dcrrm  o/Uie  hancU  and  J'lVt, — may 
be  the  seat  of  pulsations  either  of  cardiac  or  of  respiratory  rhythm, 
or  of  both  combined.     Sir  W.  Jenner  has  very  kindly  favoured  me 


*  BcotMclituiigtn  BIjcr  den  Veneopols,  VTUrUburgor  UediciniacLe  Zcitschrift,  p, 
23S,  I8«3. 

t  it  U  too  consUuitly  unimed  by  obsenren,  thit  where  the  tricuspid  ralve  is  in- 
■ufficirnt  to  clow  llir  orifice  at  dp«Ui,  it  Uii«  Iwen  so  during  life  also.  What  piwif  hovo 
w*  tlut  an  iiiftini'tiTe  constriction  of  the  orifice  doi-a  not,  except  iu  Fxlrvme  cues, 
■eeoiniQodatp  the  width  of  the  ojiening  to  the  capahilitiea  of  the  valve  >  And,  ia 
Imth,  an  1  have  learued  since  thia  poaoge  waa  wnlten,  certain  cxptrimcnts  by 
Kurai'huer  mxm  to  ahow  that  the  Tolre  may  acoomniodata  itaelf  to  a  very  widened 
u|ieuing. 

%  Tlio  jugular  jmlaation  lotnetimes  noticed  in  pneumonia  may  depend  either  on 
eanliac  iiifliirnr",  or  on  that  of  respiration  and  the  pulsation  of  the  contiguonH  artery 
eoiiii  lingroorcmcot  of  the  Teinonthe  alfecled  side  Mmetiuiesatt«D<f- 

iux  .  is.  aa  far  aa  I  have  seen,  of  the  latter  mechanism, — and  may 

total..  ...  ...■I-....  ...  Uie  erect  jHMtnre,  IhouRh  well  marked  in  decuuibcacy  (1.  Huiri- 

■on,  U.  C.  U.,  FeuuUca,  vol.  ix.,  pp.  329,  315). 
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with  the  particniars  of  three  cases  illastTating  these  various 
rliythms.  When  the  rhytlim  is  cardiac,  pressure  on  one  of  tlie 
pulsatory  veins  on  the  buck  of  tlie  baud  increases  the  strength  and 
distinctness  of  the  pulsations  (which  equal  in  nuuiber  those  of  the 
radial  pulse)  to  the  distal  side  of  the  point  i)re8sed  on,  annuls 
them  to  its  proximal  side  ;  the  respiratoiy  movements  exercise  no 
influence  on  the  pulsations.  When  tlie  rhythm  is  respirator)',  the 
vein  collapses  in  inspiration  rajtidly,  swells  in  expiration  slowly  ; 
and,  when  pressed  on,  its  pulsation  ceases  to  the  distal,  increases 
to  the  proximal,  side  of  the  point  pressed  on.  One  of  these  three 
cases  exhibits  the  co-existence  of  the  two  sorts  of  pulsation 
(resi)iratory, — and  cardiac,  by  via  d  tergo  through  the  capillaries, 
probably)  in  an  infant  aged  eighteen  months,  cut  off  with  pneu- 
monia secondary  to  tultercles.  The  reason  why  respiration  and 
cardiac  action  should  exercise  this  influence  on  distant  veins  in 
some  cases  of  disturbed  thoracic  action,  and  not  in  others,  seem- 

igly  similar,  is  yet  to  be  discovered. 

233.  In  all  cases  of  apparently  intrinsic  venous  pulsation,  the 
possible  influence  of  contii/uous  arteries  must  be  borne  in  mind. 

2.34.  Sudden  diastolic  collapse  of  the  jugular  veins  has  been  put 
forward  as  a  sign  of  pericardial  adhesion  [395]. 


Section  II. — Application  of  the  Hand. 
235.  Thickening  of  the  walls  of  the  jugular  veins  sometimes 


^buch  a  case  those  vessels  pulsate,  it  is  very  probable  their  diastole 
will  be  perceptible  to  the  fingers,  especially  towards  the  bulb;  but 

Kilo  not  remember  ever  to  have  actually  observed  this. 
236.  Visible  pulsation  is  in  some  instances  attended  with  soft 
thrill, — a  minor  degree  of  the  arterial  phenomenon  of  the  same 
name.  The  most  marked  example  is  famished  by  that  excessively 
rare  diseased  state,  aneurism  of  the  aortic  arch  communicating 
with  the  vena  cava. 


Section  III. — Instrl;hkntal  Examination  of  the  Veins. 

237.  Tlie  sphygmogram  of  a  pulsating  jugular  has  been  shown 

many   writers,    including  the  original  observer  of  Uiis    fact, 

ibvrgcr  (loc.  cit,   [230]),  to  be  anacrotous,  that  is  <ilcro(otu  in 

lie  line  qfaacent:  so  that  the  converse  disturbance  of  current  by 

idoiy  Wttve  obtains  in  the  veins  and  the  arteries.     In  the 
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latter  the  dicrotiam  is  systolic,  in  tlie  former  diastolic,  in  regard 
of  the  vessels  concerned.  The  first  portion  of  the  line  of  ascent 
is  short,  oblique,  appears  to  precede  the  ventricular  systole,  and  to 
depend  on  auricular  contraction  ;  the  second  portion,  much  longer 
and  more  vertical,  is  the  expression  of  the  ventricular  systole. 

Buta  jugular  tracing  often  exiiihits  a  dicrotous  sub-wave  in  the 
line  of  descent  also.  Besides,  several  sjihygaiograins,  printed  Ity 
Bamberger,  sufficieutiy  show  the  tolul  want  of  uniformity  in 
the  difl'erent  curves  both  in  height,  in  direction,  in  manner  of 
dicrotism,  in  breadth,  and  in  the  lines  of  maximum  tension  and 
relaxation,  and  exhibit  rise  in  exjiiration  and  fall  in  insjiiration.  But 
this  varied  unevenness  is  in  itself  characteristic,  and  evidently 
depends  on  the  multiple  influences  playing,  almost  synchronously, 
on  the  blood-motion  in  the  jugulars. 


Section  IV. — Acsoultatiok. 

238.  It  was  long  believed  that  the  blood-current  in  the  veins  is, 
in  the  nomial  state,  non-soniferous.  Observations  have,  however, 
gnuluaJly  accumulated  of  late  years  showing  conclusively  tliat  in  a 
large  proportion  of  persons  possessing  all  the  attributes  of  the 
ruddiest  health,  venous  murmur  may  be  detected, — r.ccasionally 
even  in  veins  where  no  pressure  with  tltc  stethoscope  could  interfere 
with  the  flow  of  blood  within  the  vessels  examined.  In  order  to 
avoid  needless  repetition,  I  defer  to  a  future  paragraph  an  epitome 
of  facts  bearing  on  this  part  of  the  subject  [241,  a]. 

239.  Cfiaractera  of  venous  murmur. — Murmur  occurring  in  the 
veins  jiossesses  one  invariable  attribute,  that  of  contiuuousness, 
uniform  or  remittent. 

(a)  Qualitif. — In  point  of  quality,  venous  murmurs  are  referrible 
to  four  tyiies  :  the  blowing,  the  whistling,  the  humming,  ami  the 
modulated-  The  blowing  varieties  may  be  as  soft  as  the  resjjira- 
tiou-sounds  in  health,  sharjdy  blowing,  loudly  blowing,  as  the 
sound  hear<l  on  ajiplyiiig  a  shell  to  the  ear,  or  actually  roaring. 
Or,  the  murmur  may  be  cooing  or  whistling.  To  the  humming 
type  l>elong  various  murmurs  resembling  more  or  less  closely  the 
uoiso  of  a  humming-top,  the  buzzing  of  a  fly,  the  singing  of  a 
tea-kettle,  &c.  Lastly,  venous  murmurs  are  sometimes  distinctly 
mo<lulatcdj  consisting  of  a  series  of  separate  tones,  capable  of 
musical  notation,  recurring  at  tolerably  regular  intervals,  and  ac- 
companied by  a  low  hum,  whicii  gives  the  continuous  character  to 
the  whole. 
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{6)    General  characters. — Inclining    rather    to    softness  tlian 
rnughneBH,  and  of  inodeiate  intensity,  inaudible  unless  the  ear  or 
Btefhoscope  be  a]ij)Iied  directly  to  the  surface,  generally  of  low 
pitch,  as  the  wliispered  word  Jtho,  (when  modulated,  of  course, 
this  is  varialile,)  venous  murmur  is  liable  to  change  in  intensity 
and  quality  from  one  moment  to  another.    This  change  occasionally 
(K-curs  from  some  intrinsic  untrweable  agency ;  more  frequently 
from  some  one  of  the  following  causes.     Acceleration  of  the  circu- 
lation intensifies  venous  murmur;  and  as  inspiration  favours  the 
rapid  flow  of  blood  in  the  veins  adjoining  the  thorax,  in  these 
veins,  at  least,  that  act  ought  to,  and  does  actually,  increase  the 
loudness  of  an  existing  murmur.     But,  on  the  otiier  hand,  sus- 
}>ension  of  the  breatii  at  tirst  exercises  even  more  markedly  the 
me  cflVct ;  the  sliarp  collision  of  the  blood  disks  inter  si;  and 
ainst  the  walls  in  the  struggle  to  move  onwards,  and  the  in- 
creased vibration  of  the  walls  themselves,  probably  explains  this. 
If  the  breath  be  held  for  any  time,  the  murmur  disappears.     Any 
posture  which  stretches  mcxlerately  the  vein  under  examination, 
intensifies  its  murmur:  if  the  parte.vamined  be  a  muscular  one, — 
e  thigh  for  example, — tliere  is  a  source  of  fallacy  in  the  rumb- 
ng  sound  of  muscular  contraction,  which  must  be  guarded  against 
by  auscultation  in  a  perfectly  relaxed  condition  of  the  muscles.    In 
tl»e  neck,  murmur  is  stronger  in  the  erect  than  in  the  lying  pos- 
ture; doubtless  from  the  greater  rapidity  of  flow  in  the  former 
attitude.     Venous  murmur  attains  its  maximum  under  a  certain 
amount  of  pressure,  ascertainable  in  each  instance  only  by  actual 
experiment.     Less  or  more  pressure  weakens  and  finally  obliterates 
all  audible  sound.     Sex  exercises  no  influence  on  the  intensity  of 
venous  murmur,  nor,  directly,  on  its  frequency.     No  doubt,  it  is 
grejitly  more  commonly  observed   clinically  in  females  than   in 
males;  but  this  dei>euds  simply  on  the  disproportionate  frequency 
of  its  physical  conditions  in  the  two  sexes.     No  evidence  has  ever 
been  adduced  showing  that  a  given  state,  which  fails  to  generate 
urmur  in  a  male,  will  succeed  in  the  case  uf  a  female, 
(c)    Veins  in  nhic/i  aut/ible,—tThe  veins  in  which  murmur  occurs, 
y,  as  far  as  I  have  observed,  l^e  arranged  aa  follows,  in  order 
if  frequency.     The  cjrti'rnal  ami  internal  jutjulnrs,  on  both  side?, 
on  one  side  only,  in  the  latter  aise  most  frequently  the  right ; 
0  subclavian  veins  ;  the  femoral  (I  have  never  failed  to  find  it 
these  vessels  when  well  developed  in  the  neck,  and  it  may  Imj 
ught  in  llicm  sometimes  when  inainlible  in  the  jugulars) ;  the 
■///arry,   tliu   superior  cava  and  innominate   veins ;  *  the  ccins 
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of  the  bend  of  the  ettioK :  certaia  <zidgmiiiai  vaita  ;  ^  Umj 
'veuu ;  and  the  superior  lon^udimal  muii,  e^iecuUj  at  its  termi- 
nation in  the  torcular  Herophili.t 

((/)  Rhytlan. — Invariablr  continaoas  and  ne^-er  intermittent  in 
rhythm,  mormnr  in  a  vein  may  be  simply  conlinanos,  that  ia,  i 
equable  force  coBstantly ;  or  it  may  be  remittently  continno 
undergoing  reinforcement  and  weakening  at  regular  intervals, 
type  ia  humming  when  the  rhythm  is  thus  remittent.  Two  cao 
of  this  remittent  character  have  been  suggested:  the  pulsations  < 
an  adjoining  artery  against  the  soniferous  vessel,  which  are  aop- 
poaed  to  give,  at  regular  intervals,  a  momentary  impetus  to  the 
current  in  the  inferior  of  the  vein;  and  the  co-existence  of  ordinary 
intermittent  blowingmurmur  in  the  accompanying  artery.  §  It  seems 
nnqnestionablc,  the  majority  of  instances  are  fairly  ex])licable  on 
one  or  other  of  these  principles  ;  some,  which  are  not  so,  may,  it 
would  appear,  be  explained  by  intrinsic  inequality  of  force  of 
current  in  the  veins', — an  inequality  which,  we  know,  positively 
exiata  in  cases  of  venous  pulse. 

(«)  Accompaniment*, — Venous  murmtu*  may  be  accompanied  or 
not  with  arterial  or  cardiac  murmur,  the  latter  basic  in  seat  and 
systolic  in  time. 

240.  Site  of  continuous  murmurs. — But  do  the  murmurs,  just 
described  under  the  name  of  venous,  really  deserve  the  title  ?  The 
history  of  opinion  on  the  point  is  exceedingly  curious.  Long  after 
the  ingenious  and  logical  inquiry  of  Ogier  Ward  had  demonstrated 
the  venous  site  of  the  cervical  "  bumming-top  "  murmur  to  the 
satisfaction  of  obser^'ers  in  this  country,  Bouillaud,  and  French 
writers  generally,  persisted  in  localising  it  in  the  carotid  arteries. 
Bkixla,  treating  of  it  in  1842  in  his  section  on  arterial  murmurs,! 
likewise  placed  it  in  the  carotid,  and  actually  ridiculed  the  idea  i 
venous  origin.  ||     And  now  that  he  has  adopted  the  correct  view, 


•  IC.  CUrke,  IT.  C.  H.,  F«miJe«,  vol.  iv.,  p.  261,  Oct.  1848,  "  Linc«t,"  lUrch  31, 
1849. 

t  8ii».  Kiilx'tlJs  P.  C.  H.,  Fnn»les,  vol.  v.,  pp.  218—220,  Oct.  1850.     Continuon* 

lond   "rocriti);"  buin,   coupleil  with   nrtcriol   iiitcnnittent  nurmnr,  of  maxiuiuni 

I  •trvngtb  K  little  nbovv  and  to  t)i«  Uft  of  tlic  ambilicus,  bat  niulible  even  tA  the  right 

»f  the  middle  liiii".     Here,  too,  apiiear  coses  of  coutinuouB  hum,  audible  on  deep 

ymrare  at  the  right  eilge  o(  tome  enlarged  upleena. 

X  Davia,  U.  C.  II.,  Krtiiales,  ml.  iv.,  p.  1S8.     In  this  eaae  a  continnoiu  remittent 
mnrniur  wan  also  audible  at  both  nidea  of  the  mid-doival  apine, 

I  1  once  hennl,  in  a  fernide  child,  a  niiipng  mu!>ical  iiiiimiur  at  the  right  stemn- 
clancalar  angle,  appiiifiitly  of  a  purely  \nit nnUtfnl  rhvthm  ;  but  carrful  listening 

'Convince*!  xw  the  mnrniur  was  really  in  the   vein* — that  it  was  probably  cauaeu 

^  Mniunitu  by  prraauro  of  the  amlic  anth   againut  them,  and  (/ynnmi>a//y  given  tl>a 

Mciniiigly  pure  intcniiitt^'nt  rhythm  by  pultation  of  thut  artery  against  them. 

II  I'ercuuiun,  Ac,  2to  Aufl.  p.  ItW. 
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liis  conntryman,  Kiwisch,  experimentalises,  and  writes,  to  prove 
tliat  fbe  veins  are  never  the  seat  of  murmur,  the  carotids  being 
tLe  real  site  of  the  cervical  hum  in  a  chlorotic  woman.  Kiwisch'a 
argument,  however,  seems  to  me  simply  to  present  one  more  illus- 
tnition  of  the  unfortunate  facility  with  which,  in  matters  medical, 
phitisible  ingenuity  may  succeed  in  the  effort  to  make  "  the  worse 
appear  the  better  reason."  The  following,  among  other  facts, 
njipoar,  in  truth,  conclusive  as  to  the  venous  origin  of  these 
umrmurs. 

1.  The  gentlest  pressure  on  the  external  jugular  above  the  point 
on  which  Uie  stethoscope  rests,  instantaneously  silences  the  hum 
beneath, — an  amount  of  pressure  so  slight  as  to  be  incapable  of 
exercising  the  least  influence  on  the  neighbouring  artery.  2.  Con- 
tinuous hum  and  either  arterial  sound  or  arterial  intermittent 
blowing  murmur  may  in  some  cases  be  heard  at  one  and  the  same 

oment  separately ;  I  have  rei)eatedly  noticed  this  in  the  femoral 
artery  and  vein.  3.  Continuous  hum  can  be  heard,  where  there 
is  no  lu-tery  to  furnish  murmur, — as,  for  instance,  along  the  longi- 
tudinal sinus  and  at  the  torcular  Herophili.     4.  The  erect  posture 

creases,  the  lying  posture  lessens,  continuous  murmur  in  the 

k  ;  the  jireciso  converse  effects  are  observed  below  the  groin  ; 

this  is  only  intelligible  by  the  changes  in  the  venous  current  pro- 

nced  by  altered  postures, — altered  postures  which  exercise  no 

preciable  influence  on  arterial  action.  5.  Continuous  murmurs 
of  different  quality  and  different  pitch  can  occasionally  be  heard 

er  the  external  and  internal  jugulars  ;  there  is  no  difference  of 

tery  in  the  two  situations.* 

241.  Causation  of  teuous  murmurs. — Various  hypotheses  sug- 
t  themselves  in  explanation  of  the  occurrence  of  these  murmurs, 

'erring  them  severally  to  altered  composition  of  the  blood,  dimi- 

tion  of  the  mass  of  the  blood,  change  in  the  blood's  motion, 

d  change  in  the  dynamic  and  physical  conditions  of  the  walls 

the  veins. 

{a.)  Venous  murmurs  are  so  constantly  connected  clinically 
nth  chlonisis  and  other  affections,  of  which  thinness  of  blood 
forms  an  element,  that  their  generation  in  some  way  or  other 
nugh  that  condition  of  blood  was  generally,  and  without,  it 
lust  be  confessed,  actual  proof,  accepted  as  a  fact.     The  de- 

ieaej  of  red  disks  in  anwmia  (liydra'mia,  or  spanaemia)  was 

PerfaRp*  it  U  not  kltocrttirr  unirorthy  of  notice,  aliio,  tlitt   Kiwiarli  fnilrd  to 
Aoe*  eoutinaonn  iniimiar  in  tlic  *rTrri«i  o(  large-tiwd  laimala  Uitl  ban,  and 
it«d  ttndrr  varioui  uiiuuuts  of  (ireuiarc. 
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held  to  explain  the  ooisy  moretnent  of  the  blood, — a  nodoo  which 
received  its  first  contingent  of  aeeminglj  precise  rapport  from 
Andral,  who,  attempting  to  establish  the  exact  relattonship 
between  the  amoont  of  spantemic  change  and  the  oonstancj  of 
Tenons  mnrmnr,  found  that  if  the  red  corpuscles  fidl  below  80  per 
1000,  mormor  is  constant ;  if  they  range  between  80  and  100, 
pnrtty  frequent;  if  between  100  and  115,  occasional ;  if  between 
J 15  and  126,  very  rare;  if  they  reach  the  average  of  health, 
invariably  absenL  It  is  argued  that  the  blood  being  nnnaturally 
thin,  the  friction  attending  its  movement  is,  in  accordance  with  a 
law  of  Poissenille's,  increased  to  snch  an  amount  as  to  engender 
sound-* 

But  there  are  some  facts  obviously  inconsistent  with  this  theory, 
at  least  as  an  exclusive  one.  Thus  it  is  well  known  that  in  cases 
of  chlorosis,  treated  with  iron,  colour  returns  to  the  tissues  long 
before  venous  murmur  disapi>ear8  ;  and,  vice  verady  Becquerel  and 
liodier  give  analyses  of  the  blood  of  two  chlorotic  girls,  present- 
ing well-tnarked  venous  hum,  with  a  mean  proportion  of  r25'l  per 
1000  of  red  corpuscles, — certainly  an  amount  falling  within  the 
limits  of  health.  It  was  long  since  stated,  too,  by  the  "  London 
Heart  Committee,"  that  murmur  may  be  produced  in  the  veins 
by  pressure  in  a  state  of  robust  health  ;  and  I  have  heard  it  in 
women  of  florid  complexion,  who  certainly  were  not  at  the  time 
of  exnminntion  (and,  as  far  as  I  could  ascertain,  had  never  been) 
gymiitomaticallff  anieraic. 

Gradually  observers  grew  prepared  for  the  announcement,  first, 
as  I  believe,  made  by  Liman,  that  the  venous  current  is  soniferous, 
under  the  ordinar)'  circumstances  of  stethoscopic  examination,  in 
n  large  proportion  of  children  and  adults  totally  free  from  appre- 
ciable <li«e)ise.  Many  persons  have  subseijuently  gone  over  the 
same  ground  as  Liman,  and  the  following  table,  contributed 
by  Winterich,t  fairly  represents  the  general  results  in  hea/t/ty 
individuals. 

rrn-cKSTAOB  or  Vbxom  Hinuftni  ik  Hraltb. 


I 


Age. 

Malca. 

Femalea. 

Age. 

Males. 

Femalea.      J 

1  —     6     . 

.     U7     . 

.     V8 

80—40    . 

80     . 

.     86            1 

6  —  10    . 

.     lit    . 

.     i>5 

40—60     . 

77    . 

.     78            1 

10-16    . 

.     8»    . 

.     95 

60—80     . 

72    . 

•     '«            1 

18—20     . 

.     86    . 

.     88 

60  —  70     . 

68    . 

•     71            1 

20  —  26     . 

.     82    . 

.     88 

70—80     . 

40    . 

.     38           1 

86  -  80    . 

.     80     . 

.     80 

^ 

*  Bathnr  "mnrmnr"  tlmn  "  aoand  "  io  the  ansrulutirc  nenne  of  the  word. 
t  Brit  &  Knr  M»<l  Chir.  Rev..  April,  1862.  Tlie  iuquiriro  of  Herbert  D»vie«  ln»y 
ftliu  I  e  refiTml  to. 
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From  tbis  JaLle  it  follows,  that  normal  venous  murmur,  almost 
constant  in  early  infancy,  gradually  decreases  in  fre<jueucy  with 
advancing  years,  attaining  its  minimum  of  about  40  per  100,  in 
the  decennial  perioii  70  to  80.  The  average  frequency  of  the  mur- 
mur is  slightly  greater  in  females  than  males. 

But,  as  far  as  my  own  observation  goes,  these  returns  do  not 
wholly  disprove  the  importance  of  spannjmia  as  an  element  of 
voniius  hum  ;  for  I  have  never  yet  succeeded  in  finding  a  strongly 
marked  murmur  of  the  kind  in  healthy  people.  The  factors  of 
the  phenomenon  in  a  minor  degree  exist  in  health;  but  in  some 
way  or  other  the  clinical  conditions  of  sj>aua}mia  are  connected 
with  its  highly  developed  forms.  There  is  a  lutruial  and  an 
abtunrmal  aiiiouut. 

Is  it  jHissible  that  increase  in  the  proprirtion  of  white  cor- 
puscles, a  veni'  jiosilive  attendant  on  clilorosis,  and,  as  shown  by 
Itcmak,  on  repeated  hemorrhage,  plays  a  part  in  generating 
veniius  murmur, — such  increa**o  probably  entailing  increase  iif 
friction  and  hilH>ur  in  the  circuhition  ?  It  is  certain  tiiat  with 
disappeturing  ana-iiiiu  and  lessening  hum  the  white  corpuscles  may 
be  found  to  diminish  ;•  but  of  course  a^^socialion  does  not  prove 
lau.sation.  And  I  must  confess  my  failure  to  discover  any  high 
degree  of  hum  in  any  cases  of  leucohwmia  (while  it  is  c^jtiiinly 
altogether  wanting  in  some)  woidd  tend  to  invalidate  this  view. 

{h)  Pure  diminution  in  the  nnvrss  of  the  blood  exjibiiiis  jiiguhir 
hum  according  to  Ilamertijk,  by  the  whirling  and  eddying  motion 
into  which  the  dwindled  venous  current  is  thrown  in  parsing 
along  a  vessel,  which  in  consequence  of  its  anatomical  arrange- 
nicnt  always  retains  a  certain  width  at  its  lower  part.  But  it 
•eeniN  imjiossible  to  prove  this  allegwl  influence  of  diminisluil 
'tnaM  and  dillVring  widths  of  vessel  to  the  exclusion  of  sjiamemia, 
inasmuch  as  dimiimtion  of  the  blood's  mass  seems  never  to  take 
place  witho\it  a  fall  in  the  proportion  of  red  coqiuscles. 

(r)  The  influence  of  eddying  and  interrupted  motion,  however, 
seems  diflScult  to  contest,  iti  face  of  the  manifest  part  jihiyoil  by 
rtigulated  pr»^ssure  with  the  stethoscope  in  eliciting  the  murmur. 

(«/)  If  the  veins  contain  less  blood  than  natural,  their  walls 

ilxwome  Ifioser, — the  increased  facility  of  vibration,  thus  arising, 

■ocouniA  for  the  munnur,  in  the  opinion  of  some.     Vernois,  in  a 

modified  fonn  of  this  theory,  looks  on  the  prominent  folds,  into 

which  tlie  walls  of  the  veins  are  thrown,  as  tlic  cause  of  murmur, 

•  M .  rut,  D.  C,  ir.,  Pcni'Uoi,  Tol.  Tui.  pp  21.  57,  Not.  IS51. 
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through  the  impediments  they  offer  to  the  flowing  blood.  Bat  aa 
the  sinuses  of  the  dura-mater,  with  their  quasi-rigid  walls,  give 
murmur,  the  uon-neressity  of  such  ohstnictive  action  is  obvious. 

{e)  Experiments  have  been  made  on  fluids  traversing  tubes  by 
Weber,  tending  to  show  by  inference  that  the  vibrations  of  the 
walls  of  the  vessels  themselves,  rather  than  of  the  contained  fluid 
against  those  walls,  cause  the  audible  murmur. 

(/)  The  notion  referring  tJio  murmur  to  contraction  of  the 
plalysma  myoiiles  is  the  feeblest  that  has  yet  been  advnnced.  How 
comes  it,  if  such  be  the  mechanism  of  cervical  hum,  that  sound  is 
heard  only  over  those  parts  of  the  ]ihitysnm  ciirrcs|)onding  to  the 
jugulars, — and  that  it  may  be  caught  iu  situafiuns,  where  no 
muscular  substance  exists  at  all  ? 

(^)  The  theory,  ascribed  to  IT.  Duchck,*  that  a  cervical  hum 
is  of  valvuhir  mechanism,  arising  "  whun  the  valves  are  half 
ojicned  and  j)ut  into  vibnition  by  a  suflicieut  rush  of  blood,"  seems 
unteuable  on  the  plain  gnniuds  that  jugular  hum  has  been  hciird 
when  those  veins  proved  valvelcss,  and  true  continuous  murnuir  is 
heard  in  parts  of  the  venous  system  [239,  e],  which  never  are 
provided  with  valves.  Besides,  the  importance  of  valv-nlar  vibra- 
tion, as  an  element  of  cardiac  sound,  which  Duchuk  assumes  as 
the  basis  of  the  venous  theory,  is  anything  but  jiroven  [04,  e]. 

(//)  The  real  mode  of  causation  of  these  murmurs  is  consequently 
obscure  enough.  It  seems  to  mo  impossible  to  ignore  the  in- 
fluence of  the  comjwsition  of  the  bIo<id ;  in  highly  marltcd  spnmvmia, 
■neitlier  Jlaccidity  of  cein.t,  pressure  on  their  sur/ace,  nor  even  velocity 
of  current,  is  required  for  the  yeneration  of  murmur, —  it  exista 
in  the  sinuses  of  the  dura-mater,  especially  where  the  arrange- 
ment of  these  canals  is  such  as  to  promote  abrupt  collision  of 
opposing  currents  meeting  at  a  conflux,  as  at  the  torcuhir 
}Iero])hili. 

(/)  It  is  held  by  some  writers,  that  as  niurnmrs  may  be  heard 
in  the  veins  of  healthy-looking  persons,  they  cannot  be  accepted 
as  evidence  of  a  morbid  state  of  the  blood.  Such  "  nonnal " 
venous  murmur,  as  already  observed,  is  relatively  very  feeble  in 
the  adult.  And,  inasmuch  as  venous  murmur  cannot  be  found 
by  any  means  in  all  adults,  there  is  clearly  something  not  j>er- 
fectly  natural  in  those  who  present  it.  Even  in  children  it  cannot 
invariably  be  caught;  and  what  is  healthy  in  a  child  may  be 
morbid  in  an  adult, — take  the  single  instance  of  the   diflereut 


I 


•  Til*  DoftAr,  Ang.  1,  1S72. 
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statofl  of  Peycr's  glands  in  childhood  and  more  advanced  life. 
The  composition  of  the  blood  differs  in  infancy  nnd  adult  age  ;  it 
acquires  new  characters,  a^ain,  in  old  age,  and  these  characters 
may  very  possibly  render  the  fluid  less  apt  to  generate  sound, 
whence  the  less  frequency  of  venous  murmur  in  old  age. 

(k)  I  would  sum  up  on  this  matter,  clinically,  by  saying,  that 
a  state  of  blood  in  which  tlie  venous  current  becomes  slightly 
soniferous,  is  not  incon)i)atible  with  apparently  perfect  health ; 
but  that  intense,  readily  audible  and  ditlused  venous  murmur,  is 
characteristic  of  those  morbid  conditions  of  the  fluid  called  hydrte- 
mia,  anjemia,  and  spamumia.* 

242.  Diagtiosis. — The  diagnosis  of  venous  murmurs  turns  essen- 
tially on  their  continuous  character;  and  is  excessively  easy, 
except  when  accidental  circumstances  occur  to  render  that  cha- 
racter obscure.  This  hapiHJUs  sometimes  about  the  btise  of  the 
heart  anteriorly,  and  between  the  scapulte  in  the  back.  Murmurs 
in  the  pulmonary  veins  are  partially  masked  by  the  cardiac  sounds.t 
In  addition  to  its  peculiar  quality,  pitch,  inconstancy,  ready  in- 
fluence by  change  of  posture,  as  guides  to  the  venous  origin  of  the 
murmur,  its  rhythm  in  respect  of  the  heart's  beat  will  sometimes 
aid  in  connecting  it  with  the  veins.  Thus  a  diastolic  murmur  at 
the  base  (the  signs  of  orijanic  disease  at  the  cardiac  orifices  being 
deficient)  must  be  venous,  according  to  my  exi^rience  ; — at  least 
a  htemic  cardiac  munnur  of  that  site  and  rhythm  has  never  fallen 
under  my  notice. 

243.  Arterio-renoiis  murmurs. — («)  Tlie  occurrence  of  murmur 
in  cases  of  intra-thoracic  varix  has  already  been  mentioned :  on 
the  same  principle,  if  a  lateral  communioition  exist  in  any 
part  of  the  body  between  a  contiguous  artery  and  vein,  so  as  to 
permit  the  current  from  the  former  to  enter  the  latter,  a  murmur 
of  whizzing  or  whirring  character,  and  essentially  intermittent, 
resallii,  mingled  with  a  continuous  sound,  specially  engendered  in 
the  vein. 

{6}  It  is  conceivable  too,  that  a  murmur  of  sj'stolic  rhythm 
only,  and  conse<jnently  intermittent,  shall  be  produced  within 
llio  superior  cava,  closely  at  the  line  of  union  of  this  vessel  with 
the  inooDiinate  veins,  in  cases  of  highly  marked  tricuspid  regur- 


•  Tb»  iitiiMirtjnrr  t,{  tliin  Riiifo  of  th»  flnid  Mvmii  indMi]  to  have  rewivMl  the  (ln»l 
ilrnron>tT  i.t*  of  Wolwr,  who  liu  •bxirn  tli«t  mnrnnir  is  inurh 

UiiflT  n»  '  -  if  an  »<lniixturr  of  bl(X«l  ami  wotrr.  tl>»n  if   Jmr* 

blood,  hr  uioi  «>  liic  inonii^  lluiil.     iltnukili^'i  l{t-tl'nii|iCYt,  vol.  xxiv.) 

f  C'ouuiiriilary  vu  ca»r  o(  I'lurkr,  IjuhtI,  liUrcIt,  1^4U,  p.  8S2. 
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gitation.     Bat  I  am  not  sure  that  murmur  of  this  mechanism  has 
ever  fallen  under  my  observation. 

214.  Bamberger  affirms  that  in  the  variety  of  venous  pulsation, 
distinguished  by  him  as  "  pulsation  of  the  bulb  "  [230],  a  distinct 
systolic  sound,  of  greatest  intensity  in  the  site  of  the  valves,  and 
indubitably  to  be  looked  on  as  a  "  valvular  sound  of  the  veins  of 
the  neck,"  may  be  caught  without  difficulty  (loc.  cit.  p.  234).  This 
is  the  only  item  of  evidence  I  can  adduce  in  support  of  the  notion 
that  sound,  as  distinguished  from  murmur,  can  be  generatetl  within 
a  vein ;  for  my  own  part,  I  have  never  beard  anything  of  the  kind. 
Plainly,  some  of  the  objections  just  made  to  A.  Duchek's  theory 
of  venous  hum  [239,  y]  do  not  apjily  to  (he  present  statement; 
while,  on  the  other  hand,  the  onus  jiroltandi,  as  to  the  power  of 
valve- vibration  to  produce  sound  at  all  under  the  attendant 
coudiljons,  rests  with  Banilxrger. 


ADDENDUM. 


AUTO-AUOraLE    MfRMmS. 

245.  Although  our  knowledge  on  tlie  subject  be  as  yet  limited, 
it  may  prove  not  without  advantage  to  group  together  such  facta 
as  have  been  established  concerning  munnurs  audible  by  the 
individual  himself,  in  whose  frtmie  they  occur.  Such  murmurs, 
which  we  may  distinguish  as  aufo-audiblc,  may  be  venous,  arterial, 
endo-  or  pericardial. 

(a)  Vvnottji. — That  murmur  in  the  cervical  and  connected  veins 
is  more  or  less  distressingly  audible  by  some  sutfercrs  from 
aiKUinia,  producing  various  forms  of  "  singing  noise  "  in  the  ears 
and  head,  is  well  known. 

(li)  Arterial. — So,  too,  whiffing  intermittent  murmm^  in  the 
carotid  sometimes  beconie  autliblo,  esjiecially  in  recumbency  and 
on  the  side  on  which  the  patient  happens  to  lie.  A  remarkaltle 
case  is  referred  to  in  the  description  of  aneurism  of  the  aorta,  in 
which  murmur,  not  only  aufo-au<lible,  but  distinctly  j>erceived  liy 
the  bystander  at  a  certain  distance  from  the  body,  was  heard 
through  a  considerable  f>ortion  of  llie  arterial  system  [780,  e]. 

(r)  Ciirdlnc. — I'aticnfs,  the  subjects  eilher  of  orgiiiiic  or  func- 
tional cardiac  disease,  will  occasionally  deHcril.>e  noises,  referred 
by  them  lo  the  heart,  and  in  which  the  physician  at  once  rccog- 
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nises  the  rhamoters  of  mnrmure.  Uudcr  Uiese  circumstaiicos  I 
buve  actually  knowu  endocardial  murnmrs  exist  of  two  kinds  : 
Bystolic  at  the  base,  and  systolic  al  the  left  apex.  In  the  former 
of  these  CAses  the  explan.iiioii  seems  eivsy  ;  the  murmur  trans- 
mitted along  the  aort4i,  reached  the  carotids.  But  in  the  latter 
caBO  of  mitral  re^irgitation,  the  ex|iliiuation  is  not  so  readily 
fortlicoraing.  lu  one  insUmce  of  the  kind,  wliere  there  was  neither 
cjirotid  whill'  uor  jugular  hum,  but  the  mitral  murmur  was  strongly 
reinforced  by  a  flatulent  stomach,  I  cannot  refuse  to  believe  that 
the  patient  actually  heard  that  murmur,  as  she  descrilied  its  clia- 
ractcrs  accurately,  and,  her  heart  never  having  been  i)hysically 
examined,  until  slie  was  seen  by  myself,  she  could  not,  as  it  were, 
have  learned  her  lesson  from  others. 

A  mitral  reflux  murmur,  distinctly  auto-audible,  may  cease  to 
be  80,  without  any  change  having  occurred  in  the  loudness, 
quality,  or  pilch  of  the  murmur  itself,  or  in  associated  conditions, 
to  account  for  sucli  cessation. 

(f/)  Pmrv/rfAV//.^ Lastly,  I  have  lately  seen  a  c;ise  in  which 
jHjricardial  high-pitche<l  clicking  sound  was  distinctly  heard  by 
the  patient :  the  sound,  audible  through  the  stethoscope,  so  pre- 
cisely agreed  in  its  characters  with  the  description  given  by  the 
subject  of  the  pcciUiar  noise  he  heard,  that  no  doubt  could  be 
entertained  on  the  question.  But  I  am  unable  to  exjjlain  why 
murmur  in  the  pericardium  (it  wholly  disappeared  both  to  ob- 
server and  patient  with  the  disappeanmce  of  acute  symptoms) 
should  have  been  auto-audible  in  this  particular  case. 

The  remarkable  murmur  described  in  another  place  [120,  a, 
foot  note]  was  occasionally  heard  by  the  subject  of  it  herself. 

Tliere  is  probably  something  peculiar  in  the  acoustic  apparatus, 
where  these  various  murmurs  become  auto-audible.  At  least,  it  is 
very  certain,  mere  loudness  will  not  ensure  even  a  cervical  murmur 
l)eing  heard  by  the  subject  of  it.  1  have  within  the  last  few  days 
met  with  a  combination  of  the  loudest  arterial  and  venous 
mummrs  in  the  thyro-jugular  district,  in  a  case  of  cardio-thyroid 
exophthalmos,  that  has  ever  fallen  under  my  notice  [7JiJ,  _/]; 
here  the  patient  was  wholly  incognisant  of  the  existence  of  any 
onusuoi  sotuid. 
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DISEASES  OF  THE  HEABT. 

246.  Diat&ais  of  the  heait.  as  of  all  other  organs  in  the  bodj, 
are  divisible  into  two  clasaes :  in  the  one.  as  £ur  as  can  be 
practicallj  diacovered,  the  dynamics  of  the  organ  alone  are  at 
fanit ;  in  the  other,  stroctaral  change  u*.  more  or  less,  apparenL 
Cardiac  affections  are  hence  dynamic  and  organic 

Secnos  L — Dtsamic  Diseases  of  the  Heart. 

247.  The  different  perversions  of  the  dynamics  of  the  heart, 
w)iic)i  are  known  clinically,  may  exist  in  association  with  strac- 
tiiral  diiiease,  as  well  as  independently  of  this.  The  distinction  of 
the  two  conditions,  the  associated  and  the  nnassociated,  sometimes 
Bini|>lo  enough,  often  proves  in  actual  practice  far  from  easy. 

248.  A  review  of  some  of  the  more  important  of  the  alleged 
riihm  for  distin^iishing  the  two  classes  wiU  at  once  show  their 
clinicnl  inHigniKcancc. 

(ft)  The  inconstancy  of  the  symptoms  of  dynamic,  and  the  con- 
ntunry  »»f  ilioNo  of  organic  ailment,  arc  strongly  dwelt  on,  for 
fxiini|ili< ;  idit  all  the  suhjcctivc,  and  many  of  the  objective 
«yiii|i1oiim  niiiy  <liHii|*])cnr  teniponirily  in  cases  even  of  extensive 
oi^riuiir  iliRcnmi.  Such  tlimippcarauco  with  ensuing  recurrence  may 
««v<'M  (iikn  jiliirn  Hovcnil  times. 

{fi)  TliK  <<xiftti>nco  of  Hwondnry  changes,  such  as  subcutaneous 
iiHifiiMi,  iitid  t'litigcNtion  of  the  lung,  commonly  proves  the  cardiac 
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•fTcction  to  bo  organic:  but  not  always;  for  spansDrnia,  added  to 
iicrvons  palpitation,  may  indiico  ojilonia. 

(c)  If  exercise  relieve  a  distiirU^ii  heart,  its  utTeftion  is  pro- 
nounce*! to  be  dynamic  only ;  if  movement  increase  the  sutferiiig, 
organic.  This  projiosition  might  lead  to  an  incorrect  impression  ; 
for,  it  is  certain,  if  sj)anjeniia  coexist  with  perverted  action, 
exercise  may  be  unbearable. 

(rf)  If,  in  the  intervals  of  attacks  of  disturbe<l  action,  the  force 
and  rhythm  of  the  pulse  and  heart  are  natural,  those  attacks  aro 
Si«id  of  necessity  to  be  functional :  an  error  ;  for  the  most  perfect 
tranquillity  of  the  organ  may  exist,  firom  time  to  time,  though  ita 
texture  is  seriously  unsound. 

(<")  It  has  been  taught  that  inability  to  bear  particular  postures, 
more  [wrticularly  that  of  decumbcncy  on  the  left  side,  in  cases  of 
diwrdered  action  of  the  heart,  shows  that  organic  mischief  exists. 
Often  true,  this  proposition  occasionally  jjroves  false :  women  witii 
Bpaniemia,  palpitating,  though  perfectly  soxmd,  heart  and  left 
intercostal  neuralgia,  can  rarely  endure  the  poeture  in  question. 

(/)  It  might  be  supposed  that  in  the  different  amounts  of 
local  and  thoracic  distress,  experienced  in  the  two  classes  of  dis- 
ease, would  be  found  a  trustworthy  guide  to  their  distinction. 
liut  the  truth  is  otherwise.  For,  singularly  enough,  the  amount 
of  lot»l  suffering  entaiknl  by  disturbance  wholly,  or  in  the  main, 
dynamic  is  often  greater — is,  in  the  mass  of  cases,  greater — than 
that  producctl  by  actual  organic  disease.  The  patient  with  grave 
organic  mischief,  that  may  kill  him  at  any  moment,  say,  marked 
aortic  regurgitation,  may  be  so  free  from  canliac  suffering,  as  to 
express  petulant  annoyance  that  his  heart  should  be  made  the 
subject  of  examination:  another  individual,  oppressed  with  dis- 
turlicd  rhythm  and  perverted  innervation  of  his  structurally 
henltiiy  heart,  dependent  on  flatulent  distension  of  the  stomach, 
refuses  to  be  persuaded  of  his  freedom  from  mortal  cardiac  mis- 
chief. As  a  rule,  apprehension  is  not  often  excited  in  the  subject 
of  structural  disease  of  the  heart,  until  tl»e  8e<;on<lary  and  distant 
evils  pnxluced  by  the  local  morbid  changes,  whatever  they  be, 
begin  to  make  themselvca  felt. 

249.  The  truth  is,  cjireful  and  repeated  pliysical  examination 
alone  can,  in  a  certain  proportion  of  cases,  justify  a  positive 
opinion  on  this  question ;  and  even  tliis  aid  will  ocoisioiialiy  fail. 

(a)  For,  in  the  first  place,  tlje  mere  existence  of  certain  ab- 
lal  jihysicid  signs  in  a  j>alpitatin'^  heart  docs  not  warrant  Ihe 

lUiiiptioii,  that  tcxtural  change  exists.     Thus  a  basic  «y!-tolic 
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■iiliWM  maj  W  Miipfj  uamnae, — it  omj  bf  pnwBhilitr  ariae  (tiwii 
met*  parwted  aetMO  of  tbe  aygmoid  vaha»— or  depoid  ainiplj 
oa  the  iiMtiHBl  fcfce  and  aLootnal  doeetkn  with  wliich  Um 
blood-cnrreot  vvAm  agaiast  the  orifices  of  the  great  Triwiiilt. 
Afata,  a  ijatdie  Bonnar  at  the  left  apex  of  the  heart  toaj  he 
KBiMialeil  bgr  vngnlar  actioo  of  the  papQlaiy  maades.  Further, 
extoMioB  of  the  Dormal  ana  of  carliac  dalness  eren  oooajdcrablj 
to  the  right  msj  (lepend  on  taerefy  temponry  obstmctioo  of  the 
blood's  monement  throogii  the  heart,  \eatXmg  to  diafensioa  of  ita 
right  cavities,  aa<l  be  vboUj  aMfepeadent  of  any  real  dilatatioo  or 
hjpertrophx. 

(&)  CottTerselr,  in  the  seeoftd  place,  the  total  abaence  of  phrsical 
signs  does  not  prove  the  heart  lo  be  m  a  perfect  state  of  orgaaie 
souadoess ;  there  are  slight  amcmnts  of  change  in  the  heart's  sob- 
•taooe,  of  which  the  {terverted  signs  (for,  doabtless,  soch  really 
exist)  arc  beyond  the  penetration  of  the  present  day.     Kor  most 

Ihe  Btudt-nt  forget  that  nnmerotw  conditions  of  adjacent  ^ --a 

iiiny  thrr>w  rardiac  physical  sigoa  intr)  the  shade,  nod  [■  lo 

detection,  uuleso  extreme  care  be  exercised,  of  any  positive  dis- 
ease. Thus  emphysematous  or  even  broucliitic  distention  of  tbo 
lung,  C4iu«ing  tiiis  or^aa  to  overlap  the  lieart  to  an  ahnorm:il 
extent,  will  conceal  increased  area  of  percussion-dulness  by  au 
enlarged  lieart;  and  horizontal  condnction  of  amphoric  note  from 
the  stonwjch  or  colon  [72]  may  gravely  deceive  as  to  the  actual 
outline  of  the  heart.  And  such  instances  might  readily  be 
multiplied. 

(f )  Assistance  in  CAses  of  doubt  may  be  obtained  from  diathetic 
peculiarities  and  co-existent  diseased  states.  Functional  dis- 
turbance of  the  heart  is  connected  more  or  less  constantly  and 
markedly  with  tiie  following  conditions  :  Pertertcd  innervation,  as 
in  ciuseu  of  hysteria,  spinal  irritation,  uterine  au<l  ovarian  excite- 
ment, and  %'ariouR  neuralgiie,  intercostal,  dental,  Ac;  ali4:rc(l  con- 
dition of  the  blood,  as  in  hivmorrhage,  auajmia,  gout,  chronic 
rheuinntidui,  and  chronic  disoise  of  the  liver;  nervous  exhaustion, 
as  from  sexual  excess,  masturbation,  or  spcrnuitorrhoea ;  mechani- 
cal intcrfirence  with  the  heart,  as  when  the  stomach  or  intestines 
urn  diKlcndi'd  with  fl/itus  ;  certain  poisonous  influences,  as  those  of 
tobacco,  green  lea,  and  various  dilViisiblo  stimulants.  But,  on 
tho  otiier  hand,  unfortimately  for  tlie  i)urpose8  of  diagnosis,  none 
of  those  conditions  are  inconsistent  with  the  presence  of  actual 
organic  tniHchief. 

JJ50.  Finally,  there  is  this  comfort  in  the  practical  aspects  of 
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the  question,  just  considered,  that,  although  it  cannot  be  denied, 
CHSCfl  occjisionally  occur  in  whidi  it  proves  imjiossible  to  iiftirm  or 
deny  tlie  presence  of  organic  change  (more  especially  ])erbHi)S,  of 
fatty  metnnior}ihusis  in  Ha  early  stages),  the  instances,  in  whioli  a 
painstaking  observer  is  wholly  baffled,  are  really  rare. 

I  I. — Elemestaby  Dynamic  Changes. 

251.  Functional  disorders  of  the  heart,  which  fall  within  the 
pale  of  clinical  detection,  are  worked  out  by,  or  composed  of, 
various  disturbances  of  the  cleincntanj  dijnamk  properties  of  the 
heart,  iniurmlivn  and  contract  Hit  i/.  Hence  it  seems  likely  to  tend 
to  a  better  understanding  of  those  functional  disorders,  if  wo  com- 
mence by  an  analysis  of  the  demonstrable  or  i)Ossil)le  perversions 
of  the  elementary  properties  concerned.  Clinic^iUy,  however,  this 
study  is  in  its  infancy ;  physiologically,  even,  our  information  is 
unsettled  and  incomplete.  Hence,  to  a  considerable  extent,  not  a 
few  of  the  statements,  ahout  to  be  laid  before  the  reader,  are 
lo  be  accepted  rather  in  the  light  of  suggestion  than  of  dogmatic 
assertion. 

"ZbZ.  The  idtercd  conditions  of  innervation  and  muscular  action 
require  to  be  separately  considered. 

A. — Pehntiiited  Inxervation  of  the  Heaut. 
I. — Carduo  Hyperesthesia. 

253.  Hypcrajsthesia  of  the  cardiac  system  of  nerves  may  be 
sup|Mi8e<l  to  induce  neuralgia,  to  exalt,  the  tactile  sensibility  of 
I  he  organ,  and  to  affect  similarly  its  special  sensibility.  Let  us 
examine  these  jiossible  changes  seriatim. 

(a) — NEURALGIC   HYPERJESTHE-SIA- 

254.  Patients  occasionally  seek  advice  for  the  relief  of  pain,  the 
chief  sent  of  which  ajipears  to  correspond  to  a  limited  spot  abcnit 
the  left  fourth  intercostal  space  and  fifth  rib  (sometimes  a  little 
higher  than  this),  and  slightly  outside  the  vertical  nipi)le-line. 
Tliey  maintain,  witli  as  much  confidence  as  can  n-asmiably  be 
looked  for  concerning  a  problem  so  difljcult  as  tlie  ]ircciie  loc^d- 
izntioD  of  pain,  tiiat  the  suffering  in  que^stion  is  situated  at  a 
certain,  but  not  great,  depth  below  the  surfuce.  Remaining 
limited  to  the  sjwt  indicated  for  a  variable  term,  tie  [tain  may 
eventually  extend  to  the  upper  part  of  the  front  chest,  mich  the 
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left  shoulder,  boso  of  the  neck  and  occiput,  extend  dowiiwdrds  to, 
and  not  beyond,  the  elbow,  or  roach  the  tijis  of  the  fingers. 
Various  other  modes  of  radiation  of  tiiia  pain  may  occur,  which 
will  be  more  fully  examined  under  the  head  of  Anoika  Pectoris. 

The  amount  of  sufferin''  ranires  between  a  sensation  of  little 
more  than  uneasiness  and  one  of  the  keenest  anguish.  lu 
character  the  pain  may  be  shooting,  grinding,  constrictive,  or 
rending. 

255.  This  pain  is  not  a  form  of  intercostal  neuralgia  ;  the  three 
characteristic  points  of  tenderness  in  the  course  of  the  intercostal 
trunk,  at  the  vertebral  groove  behind,  close  to  the  sternum  in 
front,  and  midway  between  those  spots,  arc  wanting.  Neither 
is  it  seated  in  the  cutaneous  nerves  ;  as  a  rule,  there  is  no  morbid 
Bensibility  of  the  skin  in  the  spot, — far  from  this,  a  sense  of 
relief  is  frequently  experienced  from  gentle  and  regulated  pres- 
sure. Nor  has  it  any  other  than  a  merely  accidental  connection 
with  hysteria :  it  is  not  only  rare  in  hysterical  women,  but  in  the 
female  sex  generally. 

The  same  description,  mutatis  mutandis,  will  apply  to  a  pain 
experienced  occasionally  behind,  or  a  little  to  the  right  of,  the 
lower  part  of  the  sternum  in  jiersons  free  from  dysj)ei)sia,  pul- 
monary or  hepatic  disease,  but  obviously  the  subjects  of  obscure 
cardiac  mischief 

256.  There  can  be  little  doubt  that  the  neuralgia  described  is 
really  seated  in  the  sensory  filaments  of  the  cardiac  plexus.  And 
this  excited  sensibility  may  exist  in  an  isolated  condition,  no 
motor  disturbance  of  the  heart  ensuing, — or  it  may  be  associated 
with,  or  prove  tlie  excitant  of,  disturbance  of  motor  innervation 
also,  leading  either  to  increased  or  diminished  action. 

257.  The  act  of  bending  forwanls,  especially  in  the  sitting  pos- 
ture and  if  accompanied  with  effort,  as  that  of  drawing  on  a  l)Oot, 
is  often  (but  with  much  greater  freipicncy  in  elderly  than  in  young 
jieople)  followed  by  a  pecidiar  pain  referred  by  some  of  those, 
who  exiwrience  it,  to  the  heart.  It  is  relieved  more  or  less 
quickly  by  stretdiing  out  (he  chest  wall  and  pressing  on  the 
surt'ace.  I  am  fur  from  clear  as  to  the  nature  of  this  pain ;  but, 
1  Ijolievo  it  to  depend  on  twisting  of  the  pericardial  costal  carti- 
lages, which  have  lost  the  flexibility  of  yoiith.  Once  proiluced 
in  the  manner  described,  it  is  very  rejidily  brought  on  by  a  very 
slight  amount  of  the  original  cause,  and  1  know  more  than  one 
person  obliged  to  exercise  the  greatest  caution  in  order  to  prevent 
its  recurrence. 
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258.  To  return  to  the  main  subject  of  this  section,  neuralgia 
of  tlie  cardiac  plexus.  Singularly  enough  this  affection  is  less 
often  met  with  in  persons  suffering  from  obvious  and  well 
characterised  structural  disease  of  the  heart,  than  where  the 
evidence  of  such  disease  is  either  wholly  wanting  or  obscurely 
defined.  It  constitutes  in  its  extreme  degrees  an  essential  element 
of  angina  [lectoris;  and  witli  the  account  of  this  disease  its  origin, 
mechanism,  and  treatment  are  considered. 

(4)— TACTILE   HYPERESTHESIA. 

2.')9.  Tlio  heart  does  not  appear  to  he  normally  endowed  with 
any  high  degree  of  common  tactile  sensibility.  I  draw  this  infer- 
ence from  the  jwsitive  and  negative  results  of  vivisections ;  and 
from  the  only  case  of  wound  of  the  heart  in  the  human  subject,  it 
has  occurred  to  me  to  witness.*  Besides,  were  the  organ  tactilely 
sensitive  to  any  notable  degree,  it  seems  at  the  least  strongly 
probable  that  violent  palpitation  would,  under  all  circumstances, 
bo  more  or  less  seriously  painful.  Yet  we  know,  as  a  clinical 
fact,  that  the  most  distressingly  violent  jogging  motion  of  the 
heart  may,  and  does,  take  place  in  some  i)ersons  without  the  least 
feeling  of  genuine  pain. 

200.  Now,  whether,  with  or  without  structural  change,  the  heart 
ever  becomes  the  seat  of  morbid  tactile  hj'persesthesia,  may  be 
considered  unproven.  On  the  one  hand,  it  is  unusual,  to  say  the 
letu«t,  in  cases  of  endocarditis,  to  find  pressure  in  the  pra;cordiul 
spaces  painful,  unless  pericarditis  be  8Uj)eradded.  And  the  very 
positive  tenderness  under  pressure,  noticeable  in  many  cases  of  the 
latter  inflauimatiou,  must  probably  be  referred  to  the  serous 
luembniue  itself.  On  the  other  hand,  jmtieuts  with  dilated  heart 
sometimes  shrink  from  pressure,  especially  if  abrupt,  on  the  cor- 
resjKtuding  part  of  the  chest  wall;  and  I  have  known  similar 
sensitiveness  in  cases  of  diseased  aortic  valves.  On  the  whole  it 
seems  reasonable  enough  to  admit  the  probability  of  a  condition 
iu  which  the  heart  becomes  morbidly  seiisitive  to  physical  iro- 
ITCssions,  thiMTgh  the  fact  be  hardly  susceptible  of,  or  at  least  has 
not  yet  received,  satisfactory  proof. 

{e) — SPECIAL    UVrBRiSTHKSU. 

261.  Without  attempting  to  dispossess  the  Hallcrian  doctrine 
of  inherent  irritability,  aa  a  cause  of  muscular  action,  and  cou- 

*  U.  C.  U.,  MaIo«,— caia  ]iaUuh*il  %y  BvnreU  KoiJ,  now  of  O^doa^ 
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iHjdiug  the  motor  infln(?nce  of  the  nerve-ganglia  of  tha  heart  and  of 
llic'ir  rhythmic  centres,  still  we  cannot  retisouably  douht  that  the 
degree  of  sensitiveness  of  the  nervous  expansion  on  the  cndocanlial 
surface  to  the  stimalnsof  the  hlood,  must  play  a  part  in  regiiluting 
the  activity  and  energy  of  the  systolic  movements.  There  must  ho 
a  normal  standard  of  that  sensitiveness,  just  aa  there  is  in  the  case 
of  the  pulmonary  nerves  in  regard  of  the  stimulus  of  atmospheric 
uir. 

262.  If,  then,  there  exist  such  a  normal  standard,  increase 
above,  or  decrease  below,  par  are  conceivable  states  of  disturbed 
dynamism.  Are  they  observable  ones?  I  have  no  certain  evi- 
dence pro  or  con.  But  it  has  appeareil  to  me  sufficiently  likely, 
that  some  examples  of  palpitation,  for  which  no  one  of  the  ac- 
knowledged causes  can  be  discovered,  may  really  be  engendered 
tljrough  such  special  hypera^sthesia.  Just  as  abnormally  irritating 
blood  is  an  admitted  cause  of  undue  excitement  of  the  endocardial 
surface,  and  (through  that  excitement)  of  palpitation,  the  nerves 
being  healthy, — so,  conversely,  blood  of  naturally  stimulant  quality 
luay  prove  the  indirect  cause  of  over-action  tlirough  contact  with 
an  over-sensitive  rete  of  nerves. 

II. — Cardiac  Par^esthesi.*, 

2G3.  Anomalous  sensations,  or  parfuslhesia;,  of  various  kinds 
may  be  experienced  within  and  about  the  area  occupied  by  the 
Ijeart  The  usual  difficulty  is  exhibited  by  patients  in  tlieir  attempt 
to  describe  the  precise  nature  of  these  morbid  sensations.  But 
in  some  instances  they  seem  to  correspond  more  or  less  plosely  to 
the  formication,  heat  or  coldness,  numbness,  tingling,  &c.,  well 
known  in  the  limbs ;  sometimes  special  to  the  organ,  they  are 
spoken  of  as  a  sense  of  rolling,  bubbling  within,  twisting  of,  or 
sudden  falling  downwards  or  backwards  of,  its  mass. 

264.  There  is  an  anatomical  reason  for  connecting  these  sensa- 
tions with  the  cardiac  nerves  ;  they  occupy  precisely  the  same 
sites  as  the  pain  of  simple  cardiac  neuralgia,  or  that  of  fully  de- 
veloped angina.  There  is,  besides,  a  physiological  justificatitm 
for  connecting  the  t^vo  things;  these  parresthesiie  occasionally 
]»roducc  leipothymia,  or  actual  sjmcope,  palpitation,  fluttering 
action  of  the  heart,  or  irregularity  of  pulse  without  palpitation. 
They  are  sometimes,  even  in  the  male,  accompanied  with  globus 
and  sense  of  choking. 

265.  Such  anomalous  sensations  arc  often  ma<k-  light  of, 
because  they  do  not  amount   to  actual  j)aiu.     Yet  they  are  pro- 
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bably  quite  as  significant,  as  really  acute  suflfering,  of  an  unsatis- 
fiiot^iry  and  more  or  less  daugcrons  condition  of  cardiac  function. 
I  am  led  to  apprehend  from  ciises  which  have  fallen  under  my 
observation  in  private  practice  (they  are  rarely  to  be  seen  ia 
liospitals),  that  where  they  unmistakcably  exist,  these  parfesthesiw 
indicate  a  want  of  perfect  textural  soundness  in  the  heart. 
Nothing  may  be  physically  wrong, — auscultation  gives  apparently 
normal  results  :  yet  at  any  moment  the  mechanics  of  the  organ 
may  be  dangerously  perverted. 

266.  Cardiac  partesthesia,  sometimes  connected  with  passing 
congestion  cither  of  the  cavities  of  the  heart,  or  possibly  of  the 
actuid  tissue  of  their  walls,  is  occasionally  linked  to  organic 
disease,  either  of  the  muscular  substance,  or  more  commonly  of 
the  valves.  But  in  the  jturcly  ncuroti*;  form  it. seems  a  reflex 
neurosis,  in  wbieh  irritation  of  the  gastric  branches  of  the  pneumn- 
gastric  form  often  the  first  link  in  the  chain  ;  even  here,  as  just 
BUggustod,  the  jirobability  ia,some  unhealthy  conilition  of  texture, 
tixj  delicate  for  clinical  discovery,  affects  the  organ — otherwise  it 
seems  dillicult  t-o  understand  why  cardiac  pariesthesiie  should  not 
be  materially  more  frequent  even  than  they  actually  are. 

Agents  which  seriously  alfect  the  systolic  contractile  force  of 
the  ventricles,  either  by  increasing  its  intensity  (as,  under  certain 
circumstances,  digitalis),  or  by  weakening  it  (as  aconite),  produce, 
when  exhibited  in  jwisonous  doses,  Viirious  cardiac  parujsthesiie, 
sometimes  actually  acute  pain. 

III. — Cardiac  As-esthksia. 

267.  Of  aniesthesia,  or  sensory  paralysis,  of  the  heart,  little  is 
known.  Nothing  has,  indeed,  as  fur  as  I  am  aware,  been  diiii- 
cttlly  ascertained  concerning  annulled  tactile  sensibility  of  the 
organ.  On  the  other  han<l,  irnpnirnicnt  of  its  specific  sensory 
iunervation  is  so  mixed  up,  nay,  identified,  with  certain  forms  i>f 
failure  of  if«  motor  power,  that  the  stibject  may  be  most  con- 
veniently taken  up  in  association  with  that  of  cardiac  motor 
INinilysis  and  ByncojK". 

B. — MoRtiio  Motor  States  op  the  Hkart. 
I. — Cardjac  JIotor  Paralysis. 

(n) — FROM  PKRVKRTED  INNERVATIOK. 

268.  Motor  paralysis  of  the  heart,  dependent  on  perversion  of 
innervation,  is  produced  in  four  essential  ways. 
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260.  (a)  It  may  be  centric :  as  where  intense  emotion,  either 
imini'ul  or  jileasurable,  a  feeling  of  intense  disgust,  or  siuKlen  ninl 
general  injury  of,  or  shock  to,  the  encephalon  or  cord,  causes 
instantaneous  cessation  of  the  heart's  contractions.* 

{/j)  It  may  be  re/kx  throiujh  the  ijamjUonic  system ;  as  where  n 
blow  on  the  epigastrium  causes  fatal  syncope. f  It  may  be  reflex, 
also,  through  the  spinal  nerves,  as  where  severe  injury  to  an  ex- 
tremity, or  to  an  extensive  islet  of  skin,  produces  fatal  depression 
of  the  heart's  action. 

(<r)  Cardiac  paralysis  may  also  be  induced  through  direct  inter- 
ference nitli  the  supjtli/itiij  portions  of  the  gamjlionic  system.  At 
least,  cases  now  and  then  occur  in  which  the  pressure  of  enlarged 
bronchial  glands,  mediastinal  tumor,  or  aortic  sacculated  aneurisuj 
on  the  cardiac  nerves,  has  caused  occasional  infurrujition  of  con- 
traction. In  a  very  strange  case  of  partial  suspension  of  action 
for  five  or  six  weeks  at  a  time,  which  ended  fatally,  the  explana- 
tion was  found  in  a  knotty,  diseased,  and  compressed  state  of  the 
great  cardiac,  with  tlie  vagus,  and  the  phrenic,  nerves.J 

((■/)  The  continuance  of  cardiac  action  after  cautious  and 
gradual  piecemeal  removal  of  the  brain  and  cord,  and  the  vitality 
of  monstrous  foetuses,  born  without  either  of  those  parts  of  the 
nervous  system,  point  to  the  non-dependence  of  the  heart's 
activity  upon  them,  and  to  the  reality  of  intrinsic  production  of 
nervotis  force  as  the  main  source  of  movement.  Remak's  dis- 
covery of  ganglia  on  the  nervous  filaments  within  the  texture  of 
the  hcjirt,  seems  to  give  the  impress  of  positiveness  to  this  view 
concerning  the  heart's  motility. 

Now,  it  is  infinitely  probable,  cham/es  occurring  in  the  gamjlia 
themselves,  either  di/namic  or  structural,  may  be  the  immediate 
causes  of  suspended  pulsation  of  the  heart  in  some  instances ;  but 
the  clinical  proof  is  yet  wanting.  Still,  in  certain  fatal  cases  of 
chloroform-inhalation,  where  death  occurs  through  the  heart  (con- 
traction ceasing  sooner  in  the  ventricles  than  in  the  auricles),  it 
Beems  reasonable  to  believe  the  vapour  acting  directly  on  the 


•  That  the  hoiurt  coiitiniiM  to  licit  After  the  yradiuil  rrtnoral  of  the  brain  and  .ipiiml 
ponl  ill  •iiinmln  lUiea  not  shiikc  tlio  triitji  ol  ihisi  stalrnii'iit  of  facl«,  imictic-ally  will 
kiin\%-u.  Itpgiilci,  it  is  rrrtniii  that  if  the  brain  or  cunl  be  muidcnly  cnahtd  in  an 
■iiini.ll,  the  heart  reaaos  to  lu-at. 

t  MarxhuU  Hull  proved  thiit  HiuMen  ktojipajje  of  the  heart's  action  might  lie  rau.se(l 
hy  "  viiilcntly  rnishinn  llic  alnrnnrli  wilh  a  hninnier,"  even  where  the  <'(inininnicntion 
tlininKh  the  conl  aiHl  itireplinliiii  wnHini|iossilplc  — ihoaeceutrea  having  been  previously 
roninvci]  or  Joat royeil  (in  an  eeli.      Uin.  of  the  Nervous  .Syal.,  1641,  p.  128. 

X  llciue,  MUlli-r'a  Archiv,  1841,-  rinolcU  hy  Ru«iberj{,  Dia.  of  Ncrv.  Syaf.,  vol.  ii. 


cardiac  ganglia,  plajs  a  port  in  instantanconBlj  arresting  their 
a»"tivity. 

The  death,  in  a  state  of  ventricular  diastole,  which  results  from 
poisoning  by  aconite,  is  also  probably  referrible  to  paralysis  of  the 
intra-cardiac  ganj^lia. 

(t^  Ou-r-sttmulnlion  of  the  tngiis  Tierre,  by  greatly  increasing 
the  inhibiting  fore*  of  that  trunk  [327,  «•],  may  lead,  especially  in 
certain  disturbed  states  of  the  heart,  to  suspension  of  contractile 
function,  the  ventricles  remaining  in  a  state  of  forc^  diastole. 

270.  The  practical  relationships  of  this  subject  are  considered 
tmder  the  head  of  Svxcope. 

(A) — FROM    EXHAUSTED   CONTRACTFLITY. 

271.  Tliat  deficient  action  of  the  heart  depends  sometimes  on 
purely  dynamic  failure  of  the  sjwcific  vital  proiH3rty  of  its  sarcous 
element,  contrat'tility,  the  nervous  siip|.ly  remaining  unchange<l  in 
quality  and  amount,  seems  hardly  susceptible  of  proof.  To  de- 
monstrate in  any  case  of  failing  contraction,  that  the  stimulus  is 
|>ositively  uiialti-red,  but  the  faculty  of  responding  to  that  stimulus 
destroyed,  exceeds  tlie  clinical  power  of  the  present  day. 

Nevertheless,  analog)'  suggests  the  possibility  of  such  a  state. 
Tlje  sudden  cessation  of  coutn\ctile  action  of  the  bladder  in  cases 
of  stricture  of  the  urethra,  where  immense  force  having  been  used 
to  eflect  tlie  discharge  of  perhaps  not  a  quarter  of  its  content.*, 
any  further  effectual  strain  of  its  walls  becomes  impossible,  most 
jjrobalily  dei>end8  on  tem[)orary  loss  of  contractility.  The  sufferer 
is  at  least  conscious  of  vainly  directing  tlie  full  force  of  volition 
to  excite  the  viscus  to  further  coufrnction. 

Besides,  it  would  seem  to  follow  from  the  experiments  of 
Blake,  that  certain  agents  injected  into  the  blood  really  do  arrest 
cardiac  action,  not  by  perverting  its  innervation,  but  by  anuulliug 
its  muscular  irritability. 

272.  No  reference  is  of  course  intended  here  to  cases  in  which 
Htnticid  change  affects  the  sarcous  structure.  The  minutest  amount 
of  such  changi"  confessedly  and  certainly  nullifies  in  the  most 
complete  manner  any  amount  of  activity  of  motor  innervation  in 
the  spots  actually  diseased. 

IL— Cardiac  Spasm. 

273.  Does  the  heart  ever  become  the  suhjoct  of  tme  spasm, 
cither  clonic  or  tonic?  A  positive  answer,  founde<l  on  clinical 
evidence,  cannot  in  all  probability  be  given  to  this  question. 
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274.  But  Ed.  Wel)er  has  shown  that  portions  of  the  heart  m&y 
be  brought  into  a  state  of  persistent  tonic  contraction,  and  cut  off 
from  the  rhythmical  movements  of  the  rest  of  the  organ,  by  the  " 
interrupted  jjalvanic  current  and  by  the  direct  application  of 
strychnia  to  the  endocardial  surface.  Hence  there  is  a  possibility, 
at  the  least,  that  perverted  motor  innervation  may  cause  more  or 
less  enduring  spasmodic  contraction,  local  or  general,  of  the 
heart. 

And  is  not  the  systolic  contraction  w^iich  destroys  life  in  the 
frog  poisoned  with  digitalis,  a  tonic  spasm  of  the  ventricular  wall? 
Curiously  enough,  the  same  limitation  of  contraction  to  certain 
j>ortii>n8  of  thi«t  wall,  noticed  in  stryclinial  poisoning,  has  been  ob- 
served by  different  experimentalists  (Dybrowsky,  Pellikan,  Fother- 
gill),  where  digitalis  has  Iteen  the  agent  used. 

275.  Besiiles,  it  is  not  very  uncommon  to  find  the  left  ventricle 
BO  tightly  contracted,  on  post-mortem  examination  of  persons 
dying  from  various  diseases,  that  it  requires  an  effort  with  the 
fingers  to  open  out  the  mitral  orifice.  I  must  ooufeas  ignorance 
AS  to  the  precise  conditions  preceding  death  in  such  cases ;  bat 
tlie  observations  of  Cruveilhier  on  simulated  concentric  hyper- 
trophy of  the  heart  tlirow  some  light  on  the  matter.  It  is  cerUiin, 
at  the  least,  that,  in  cases  of  deatii  from  tetanus,  knotty  spasminlic 
contraction  of  the  organ  has  sometimes  been  observed.  Some 
furtlier  notice  of  this  subject  will  be  found  with  the  description  of 
Angina  Pectoris. 

276.  In  all  these  cases  over-stimulation  of  the  cardiac  ganglia 
would  represent  the  nervous  element  at  fault. 


III. — Cardiac  Cramp. 

277.  Cramp  of  voluntary  muscle  clinically  consists  of  local 
Ionic  contract  ions,  ^j/zM  more  or  less  agonising  i)ain.  It  is  com- 
monly believed  the  pain  specially  depends  on  dislocation  or 
rupture  of  muRculnr  fibres,  or  possibly  even  of  nervous  filaments. 
Protrusion  of  the  jirimitive  fasciculi  througli  ru[itures  in  their  con- 
taining sheath  haa  been  microscopically  proved  to  occar  in  tlie 
voluntary  muscles  in  cases  of  tetanus ;  but  I  am  not  aware  that 
structural  injur)-  to  nervo  has  been  similarly  demonstrated. 

278.  Such  mischief  in  the  enn^ons  structure  of  the  heart  remains, 
if  real,  to  be  dctectod.  Tlie  phenomena  of  certain  fatal  aftgiunl 
eeizurcs  nntkc  it,  however,  sufiicicntly  ])robal)le  that  the  search 
would  not  always  bo  vain.     Patients  occasionally,  and  of  their 
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own  accord,  likea  the  pain  of  angiua  to  that  of  external  muscular 
cramp. 

IV. — Perversion  of  Rhythm  and  ok  Force  of  Caaduo 
Contraction. 

(a) — of  the  organ  as  a  whole. 

279.  There  are  numerous  affectiona  of  the  heart  of  a  statical 
kind  which  produce  irregularity  in  the  time  and  force  of  systolic 
oi'tion, — such  as  sudden  rupture  of  a  chorda  tendinea,  or  of 
the  substance  of  a  valve,  accumulation  of  coagula  in  the  interior  of 
the  cavities,  Ac. ;  the  irregularity  in  such  instances  becomes  more 
or  less  readily  intelligible  on  mechanical  principles.  But  in  a 
very  large  proportion  of  cases  of  irregular  rhythm,  there  is  no 
evidence  of  mechanical  defect  in  the  organ ;  we  are  obliged  to 
admit  in  such  ca.ses  either  that  structural  mischief,  beyond  ex- 
isting powers  of  clinical  detection,  exists,  or  that  the  disturbed 
rhythm  is  purely  dynamic  The  latter  notion  is  in  general  more 
}iroI)ably  the  correct  one, — and  to  this  form  of  perversion  alone 
we  propose  now  to  direct  attention. 

280.  It  may  be  assumed  that  mo<lified  nervous  influence  is  (he 
intimate  cause  of  dynamic  abnormal  riiythm.  "And  that  the  modifi- 
i*ation  may  be  (a)  centric  or  {h)  rcflejc  seems  amply  shown  by  the 
clinical  conditions  under  which  irregular  action  is  observed.  Nor 
can  there  be  any  doubt,  if  we  trust  the  results  of  recent  physio- 
logical inquiries,  that  (c)  the  intrinsic  gamjlionic  mjsUm  of  the  heart 
may  sometimes  be  independently  at  fault ;  though  of  this  clinical 
demonstration  is  neither  at  present  forthcoming  nor  likely  soon  to 
appear.*  Thus,  Volkmanu's  success  in  locally  disturbing  the 
rhythm  of  the  organ  by  cutting  and  chopping  its  texture  in 
various  spots  and  manners,  while  it  seems  to  show  pretty  con- 
clusively that  rhythmical  action  is  under  the  immediate  influence 
of  local  powers,  limited  in  each  instance  to  certain  fixed  areas, 
affords  no  clue  to  the  comprehension  of  irregularity  of  beat 
occurring  in  the  human  subject.  Nny,  more,  though  wc  accept 
the  existence  of  "rhythmic  nerve-centres"  as  positively  demon- 
strate*!,  and  admit  that  these  centres  in  the  nerve-ganglia,  by 
discharge  of  nerve-force  at  regular  intervals,  induce  the  fixed 


*  s '  >  (he  ino«t  p*ticnt  inrestii^tinn  faiU  to  Jiirlow  inythin);  at  faalt  in 

tb*  ■  .  nnHliilU-obUiiiK»t*,  iir  i.rpin»  foiiiipotcd  with  tti*  M'stcnii'-,  or  vagiK 

Dcrrrw,  II  nt'ino  rr«(ioti»li|f  tu  conduiic  that  (ha  iutra-cardiac  n«rv«-i<i>|iiuvttui  lie*  at 
tlie  ruot  of  tijc  ilut'arl«uce. 
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rhythmical  contractions  of  the  organ  (mere  motor  power  depend- 
ing on  quite  a  diflVrent  agency*),  we  shall  have  long  to  wait  before 
clinical  demonstration  of  the  part  played  directly  and  exclusively 
by  mishap,  dynamic  or  textural,  to  these  rhythmic  centres,  can 
become  a  possible  achievement.  The  problem  of  irregular  rhythm 
is,  in  truth,  one  of  infinite  complexity.  Tiius,  the  readiness  with 
which  tinie-reguluted  action  is  perverted,  is  shown  by  an  experi- 
ment of  E.  H.  Weber,  proving  that  even  slight  clianges  of  tem- 
perature gravely  modify  the  frequency  of  the  heart's  beat.  How 
many  other  conditions  must  there  not  be,  of  like  or  greater 
potency,  the  influence  of  which  the  observer  of  the  present  day 
scarce  even  suspects  !  \ 

Tlie  reflex  influence  of  the  gastric  branches  of  the  pneumo- 
gastric  seems  clearly  established  clinically.  Tlie  passing  irregu- 
larity of  action,  which  follows  in  some  persons  the  mere  ingestion 
of  a  full  meal,  and  the  graver  and  more  continued  disturbance, 
occasionally  attending  different  forms  of  dyspepsia,  seem  otherwise 
inexplicable.  And,  again,  the  perversion  of  rhythm  immediately 
induced  in  some  exceptional  persons  by  certain  articles  of  diet^  as 
green  tea,  is  probably  a  reflex  effect  of  specific  influence  on  tJje 
vagus  nerve,  whereby  the  co-ordinating  function  of  that  nerve  is 
temporarily  annulled.  Nor  is  the  agency  of  tlie  pulmonary 
branches  less  certain.  A  remarkable  Ulustration,  occurring  in  his 
own  person,  has  been  recorded  by  Nooth :  a  shot  had  lodged  in  a 
bronchial  tube;  harassed  by  asthmatic  seizures  and  extremely 
irregular  pulse,  whilst  the  foreign  body  remained  in  its  place,  the 
patient  lost  both  symptoms  on  its  expectoration.  I 

281.  The  different  varieties  of  irregular  beat  have  already  been 
mentioned  [08,  A;  103,?].     A  simple  intermJttcnce  appears  to 


•  I'alholojfy  long  since  proved  this  by  exliilitinp  forcn  dinnged,  while  rhythm 
remninetl  iiatnnil ;  or,  vie*  mrtd,  irregiilorily  ol'  htat  with  power  of  coutractioc 
nutaiDt-d  at  par. 

t  Many  years  afco  Neil  Amotl,  in  hit  "  Eleiiienta  of  Phynca,"  nicgrated  that  the 
rhythmical  niovcmeuta  of  the  heart  mi^ht  \m  referred  to  ■i-cQinnlationa  of  forrc, 
di»charf^  at  regular  intervaU,  likening  thou  niovenicnta  to  "nonie  eleciriral 
phmoiiiena  in  which  there  are  uticicssive  Hccuniiilationa  and  exltanationi  of  power." 
(•'  Klrnivntt  of  PhysicN"  Fifth  E>lilion,  1833,  vol  i.,  p.  597.) 

Fiesh  inttrmt  liiui  Ikiu  recently  givim  to  the  aiihject  of  rhythmic  action  hy  the 
lurid  ex]Hnition  of  Pnget,  who,  in  a  iwricii  of  pM)K»>iliimti  of  increasingly  wide 
generalisation,  finally  endeavours  to  Mtaliliiili  tinie-rrgnlnted  rhythmic  motion  aa  not 
only  a  dependenco  u|>on,  but  a  necessity  of,  rhyOivtic  nulrUion.  (t.'roonian  lecture, 
Boyal  Society,  May,  1S67.  I  would  utrongly  recommend  the  reader  who  may  feel 
intereiit  in  the  suliject  of  cardiac  rhythmicar action,  to  atudy  a  tery  striking  chapter 
in  Herbert  .Silencer's  '•  First  Principles"  (chap,  xi.,  p.  818),  embrsciug  the  jjeuerul 
phdoBophy  of^  the  rhythm  of  motion. 

;  Trans.  Soa  Impr.  Mod.  Knowledge,  rol.  iit.,  p.  fi. 
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(■ignify  pro  tempore  cessation  of  power  to  contract,  and  may  con- 
jcequeutly   bo   looked  on   as  a  perpetually  recurring,  short-lived 
-m/ncope :  in   support   of  this  view  stands   the   fact,    that   some 
persons,  subject  to  intermittent  action,  are  conscious  of  instanta- 
neously transitory  faint  feelings  at  the  moment  of  its  occurrence. 

282.  Although,  as  a  rule,  irregularity  of  cardiac  rhythm  must 
lie  looked  on  per  se  as  of  unfavourable  import,  it  is  indubitable 
that  persons  are  occasionally  encountered  whose  health  is  excellent, 
though  their  heart's  action  is  more  or  less  constantly  irregular. 
The  const4incy  of  irregularity  is  subject  to  great  variety, — inexplic- 
ably so  for  the  most  part.  Individuals  whose  heart's  beat  is 
habitually  irregular  in  ordinary  health  may  have  perfectly  rhyth- 
mical action  during  pyrexia,  either  as  a  constant  or  an  occasional 
state,  so  long  as  the  febrile  excitement  endures.  Subjective  con- 
sciousness of  irregularity,  either  in  the  form  j-ust  referred  to,  or  in 
any  other  shape,  is  by  no  means  invariable,  and  is  more  common 
where  palpitation  is  present  tlian  where  this  is  absent.  There  are 
certain  idiosyncrasies  mixed  up  with  this  perversion  of  very 
singular  character :  the  case  referred  to  above,  where  a  very  small 
quantity  of  green  tea  will,  in  persons  whose  ordinary  beat  is 
rhythmical,  immediately  induce  irregularity,  is  a  sufficient  illus- 
tration. 

Another  strange  fact  is,  that  sufferers  from  so-called  cardiac 
dyspepsia  and  distress  may  feel  much  more  comfortable,  when 
their  rhytiim  is  irregular,  than  when  it  becomes  (as  it  occasionally 
will)  perfectly  regular. 

(li) — OF   DIFFERENT  PORTIONS   OF  THE   HEART  IN   RESPECT  OF 
EACH   OTHER. 


283.  The  natural  synchronism  of  action  in  the  two  ventricles, 
in  the  aorta  and  pulmonary  artery,  and  probably,  though  less 
demonstrably,  in  the  auricles,  may  be  variously  perverted. 

Of  tliese  perversions  of  action,  which  are  solely  revealed  by 
auscultation,  the  historj',  as  far  as  I  have  made  it  out,  has  been 
given  under  the  head  of  Reduplication  of  the  Heart's  Sounds 
[p.  7.3]. 

'.284.  The  different  conditions  of  action  in  different  parts  of  the 
tame  ventricle,  seen  to  occur  at  one  and  the  same  moment  in  the 
r  '  '  ■' lued  by  certain  agents, — one  part  being  in  systole,  others 
u:  11!  simultaneously  [p.  173]— show  that  there  is  a  sort  of 

iude{>eudeut  action  of  the  nerve-centres,  though  Uiis  independent 
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action  may  be,  and  is,  subordinate  to  a  general  controlling  power 
in  the  Lealtlij  state.  On  tliis  principle,  irregularity  of  action  of 
the  papillary  muscles  (with  its  effect,  dynamic  reflux  [p.  89]  ),  the 
heart  as  a  whole  acting  regularly,  becomes  easily  intelligible. 
And,  as  affurJiug  a  further  clue  to  the  comprehension  of  clinicnl 
lapses  of  the  preseut  class,  may  be  recalled  the  fact  that  power  of 
rhythmic  contraction  may  be  retained  by  every  small  fragment  of 
the  border  region  of  the  auricles  and  ventricles  (a  sort  of  nuriculo- 
ventricular  belt),  after  all  power  of  contraction,  except  that  of  a 
single  response  to  a  fresh  extrinsic  stimulus,  has  been  lost  by  the 
rest  of  the  heart  The  experinienLi  of  Paget  on  the  heart  of  the 
tortoise  after  removal  from  the  body  demonstrate  this. 

V. — Action  Pbuverted  in  Freqite3jcy. 

(rt) — INFREyUEST   ACTIOK. 

285.  It  is  conceivable  the  heart  shall  contract  less  frequently 
than  natural,  either  because  (1)  normal  innervation  is  in  some 
way  j>erverted ;  or  because  (2)  nervous  influence  continuing 
normal,  the  contractility  of  the  heart's  fibre  and  its  faculty  of 
responding  to  stimulus  are  impaired.  Facts  illustrating  both 
forms  of  infrequent  action,  to  all  degrees  between  the  normal 
rate  and  one  of  twenty  per  minute,  are  clinically  known. 

Whatever  be  its  partiLular  mechanism,  an  infrequent  rate  of 
beat  may  be  attended  with  quick  ami  alirupt  nr  with  slow  and 
drawling  ventricular  contraction ;  and  the  radial  pulse  may,  or 
may  not,  accurately  reproduce  the  number  and  the  qualities  of 
the  ventricular  action. 

Ii86.  (1)  Pcrrerted  imiervation  <m  cause. — The  tendency  of  con- 
cussion of  the  brain,  of  encephalitis  in  some  cases,  and  of  a  variety 
of  other  cerebral  affections,  to  slacken  the  rate  of  cardiac  action, 
has  long  l)eon  practically  recognised.  Definite  notions  on  the 
mode  of  connection  between  the  cause  and  its  effect  have,  however, 
been  wanting:  it  has  simply  been  presumed  that  by  shock  of,  or 
altered  circulation  in,  the  nervous  centre,  tlie  exciting  furce  of 
innervation  sent  to  the  heart  has  been  (liminiiJied.  The  site  even 
of  the  deficiency  of  fnrce  has  been  matter  of  doubt, — the  mujority 
of  observers  localising  this  paralytic  condition  in  the  encephalon 
itself;  while  others  think  tlie  deficient  energy  traceable  to  the 
vagi.  Tlius,  Zengerke,  finding  that  the  pulse  invariably  slackened 
when  the  brain  of  the  dog  was  pressed  on  with  the  (inger  (through 
0]>oning8  made  in  the  skull),  refers  the  effect,  not  to  the  direct 
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pressure  on  the  brain  itself,  but  to  that  indirectly  made  to  bear  on 
the  vagi  nerves  at  the  base.  But  he  gives  no  conclusive  reasons 
for  the  a<loption  of  this  view.* 

The  discovery  of  the  inhibiting  function  of  portions  of  the 
nervous  system,  as  demonstrated  by  the  experiments  of  Edward 
Weber,  Pfluger,  Lister,  and  others,  naturally  led  to  a  revision  of 
views  on  this  subject  The  result  is  that  a  converse  doctrine  has 
taken  ground — namely,  that  increased  activity  of  the  iiUiibitiiig 
functions  of  certain  portions  of  the  encephiilon  {corpora  qnadri- 
gemina),  of  the  medulla-oliloiigata  and  of  the  vagi  nerves  is  i>ro- 
duccd  by  the  cerebral  injuries  and  diseases  referred  to,  and, 
thrtiugh  that  increase,  the  heart's  rate  of  movement  slackened. 

The  mode  of  influence  is  supposed  to  be  identical  with  that 
.  observed  under  galvanic  excitement  of  the  vagi.  In  speaking  of 
t)ic  action  of  digitalis  and  of  aconite  on  the  heart  we  shall  have 
occasion  to  consider  this  matter  further. 

(2)  Impaired  cardiac  contractu  it  if  as  cause. — Inobedience  to 
ordinary  stimulus,  and  also  incomplete  or  deBcient  readiness  to 
contract,  on  the  part  of  the  heart,  are  shown  in  the  infrequent 
action  attending  fatty  metamorphosis  of  its  fibre.  But  even  in 
this  case  the  nervous  dynamism  of  the  organ  also  is  at  fault ;  for 
DO  direct  ratio  holds  between  the  amount  of  sarcous  destruction 
and  the  slackness  of  tJie  pulse.  Mere  weakness  of  the  walls  of 
the  ventricles  will  not  retard  the  frequency  of  their  beat:  in 
attenuated  dilatation  the  pulse  may  be  frequent ;  in  the  soft, 
flaccid,  and  weak  states  of  the  heart,  occurring  in  ^phus  and 
tyithoid,  the  action  is  invariably  frequent. 

287-  Infrequent  action  of  cerebro-spinal  origin  is  strong;  of 
cardiac  origin  weak :  in  either  variety  the  heart  may  not  beat 
more  tlian  from  twenty  to  forty  times  in  the  minute. 

288.  There  are  other  circumstances  under  which  slackness  of 
polsation  must  probably  be  referred  to  the  double  cause.  The 
peculiarly  infre<}uent  pulse  of  some  persons,  whose  health  is  in  all 
respects  excellent,  belongs  to  the  number.  So  also  does  the 
slackened  and  enfeebled  action  that  in  certain  exceptional  cases 
marks  the  active  period,  or  the  convalescent  stage,  of  acute 
diseases,  attended  with  debility  and  nervous  exhaustion ;  I  have 
seen  this  well-defined  in  the  acute  stages  of  bronchitis,  and  during 
recoverj'  from  diphtheria,  for  instance:  but,  duubtless,  the  retarded 
beat  i*  not  specitically  an  attendant  on  the  former  of  those  diseases 
rather  than  on  any  other  of  a  weakening  character, — probably, 
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however,  it  possesses  specific  significance  in  the  latter,  wherein  I 
have  known  the  pulse  fall  to  24  in  tke  raiiiute. 

In  cases  where  infrequent  rate  of  beat  is  a  physiological,  and 
probably  congenital  peculiarity,*  unattended  with  cardiac,  respira- 
tory, or  cerebral  disturbance,  febrile  diseases  increase  the  frequency 
and  strength  of  the  action,  and  lessen  any  existent  tendency  to 
irregularity  of  rhythm. 


{b) — OVKR-FBEQtTENT   ACTION. 

289.  The  mechanism  of  increased  frequency  of  the  heart's  pulsa- 
tion, one  of  the  most  familiar  phenomena  of  disease,  is  far  from 
being  fully  understood.  Beyond  question  the  same  rationale  is 
not  applicable  in  all  cases. 

290.  Let  the  frequent  pulse  of  pyrexia  be  taken  byway  of  Ulns- 
tration.  Upon  which  of  the  co-essential  phenomena  of  febrile 
action  does  the  accelerated  beat  depend  ?  On  the  abnormal  con- 
dition of  the  nervous  system,  which,  if  the  teachings  of  Chomel 
be  correct,  forms  the  princijml  element  of  fever — involving  &  plus 
state  of  innervation  of  the  cardiac  plexus,  or  of  the  cardiac 
ganglia, — it  cannot  be  a  minus  state  of  the  inhibitory  function  of 
the  vagi?  Ou  the  rise  in  temperature  of  the  solids  and  fluids, — 
a  notion  8U]iportod  by  the  relatively  exciting  and  depressing  in- 
fluences of  atmospheric  heat  and  cold?  On  the  irritating  influence 
of  the  blood  (passing  into  the  cornnariea  and  playing  on  the  endo- 
cardial surface), — altered  a«  the  fluid  is  in  composition,  both  in 
the  proportions  of  its  normal  elements,  and  by  the  accumulation 
of  abnonnal  constituents,  through  defective  excretion,  excessive 
iltxintegration  of  tissue,  absorption  of  morbific  material  from  with- 
out, and  septic  changes  within  itself?  To  which  of  these  influ- 
ences alone,  or  in  combination  with  others  of  the  group,  the 
accelerated  action  is  immediately  referrible,  it  is  impossible  posi- 
tively to  affirm. 

Nor  is  our  ignorance  less  of  the  precise  mechanism,  whereby 
spantemia  hurries  the  heart's  action, — though  changed  blood,  dis- 
ordered innervation,  and  accelerated  rate  of  breathing,  all  probably 
play  their  several  part*. 

Again,  cases  present  themselves  not  unoften  in  practice, 
wherein  without  the  slightest  pyrexial  rise  in  temperature,  but  in 
MHociation  either  with  general  nervous  disturbance  or  with  local 
nervous  disorder,  for  instance,  of  the  laryngeal  or  gastric  branches 
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*  Vide  an  ioteruting  cam  hy  Mtcdonoell,  in  "  Brit  Ainar.  Joomal  of  Uvdioine." 
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of  the  vagiis,  the  heart's  rate  of  motiou  increases  greatly  iu  fre- 
quency. In  some  such  cases  argument  supports  the  notion  of 
ganglionic  stimulation,  in  others  of  diminished  activity  of  tlie 
inhibitory  power  of  the  vagus,  as  the  cause  of  the  acceleration. 

VI. — Action  Perverted  in  Quickness. 

291.  Each  independent  beat  of  the  ventricles  may  be  effected 
with  abruptness  and  quickness,  or  with  deliberation  and  slowness. 
One  or  other  of  these  conditions  may  exist,  while'the  rate  of  suc- 
cessive beats  is  either  frequent  or  infrequent  Both  varieties  are 
known  clinically.  The  lagging,  sluggish  contraction  of  aome 
hearts  affecltnl  with  hypertrophy  is  significant  enough  in  diagnosis, 
when  well  defined. 

292.  Infrequent  action,  as  already  seen,  attends  a  certain  share 
of  cases  of  fatty  change  of  the  heart :  each  action  is  then  quick 
and  short.  Et\ch  contraction,  long  in  coming,  is  brief  in  duration ; 
the  pulse  is  infrequent  and  quick. 

293.  In  certain  cerebral  afl'ections  the  ventricular  action,  les- 
sened in  frequency,  is  besides  slackened  in  speed:  the  pulse  is 
infrequent  and  slow. 

294.  Again,  in  many  cases  of  non -rhythmical  palpitation,  the 
varying  amount  of  quickness  or  slowness  in  the  ventricular  action 
adds  an  im]>ortant  element  to  the  mass  of  irregularity. 

295.  The  specific  mechanism  of  this  imj)erfection,  where  purely 
dynamic,  is  mikuowu ;  its  relationship  to  fatty  metamorphosis  is 
glanced  at  with  the  history  of  that  disease. 

VII. — Cabdiac  Tremoe. 

290.  True  tremor  appears  from  Volkmann's  inquiries  to  depend 
on  weakened  tonicity  of  muscle;  this  tonicity  in  turn  to  be  sus- 
tained by  impulses  from  the  spinal  cord, — impulses  successive,  it 
is  true,  but  so  closely  successive  that  the  effect  of  any  one  has  not 
had  time  to  die  away,  before  its  successor  has  sprung  into  exist- 
ence. Thus  is  explained  a  constant  effect  from  an  interrupted 
action.  But  the  effect,  like  the  action,  becomes  perceptibly  non- 
continuous,  if  the  impulses  slacken  in  frequency.  The  result  is 
tremor. 

297.  Now  the  occurreuce  of  such  tremor  in  the  heart  is  even 
mope  problematical  than  that  of  any  of  the  perversions  of  muscular 
action  yet  mentioned.  Still  the  difficulty  of  accounting  for  tlie 
occasionally  excessive  irregularity  both  in/orce  and  rhythm  of  the 


168 


DISEASES  OF  THE  BE  ART. 


heart's  action,  justifies  us  in  not  at  once  rejecting  any  plausible  lij-po- 
tLesis.  It  may  be  tLat  certain  forms  of  irregular  fluttering  palpi- 
tation in  port  consist  of  genuine  tremor.  That  is,  that  (in  addition 
to  irregular  movement  arising  out  of  mechanical  diiliculties  and 
modified  iunervatiuu  of  the  heart's  contractilUi/),  impairment  and 
unsteadiness  of  the  nervous  force  presiding  over  its  tonicity,  may 
by  possibility  contribute  a  share  of  feeble,  wavering,  non-rhythmical 
motion. 

I  have  known  this  condition  of  fluttering  palpitation  suddenly 
follow  an  overstrain  of  the  heart,  and  coexist  with  faintness  and 
subjective  sense  of  tremor  all  over  the  body, 

298.  Were  this  view  sustained,  the  experiments  of  Volkmanu 
(which  prove  that  tremor  of  a  voluntary  muscle  may  be  imitated 
by  slackening  the  turns  of  the  weak  rotatory  galvanic  apparatus, 
80  that  the  impulses  may  succeed  each  other  at  appreciable  inter- 
vals of  time)  suggest  by  inversion  a  mode  of  treatment  of  fluttering 
I)alpitatioa. 


SIMPLE  PALPITATIOK. 
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S  II.— COMPOSITE  DYNAMIC  CHANGES,  OR 
FUNCTIONAL  DISEASES. 


The  clinical  conditions,  known  as  Functional  Diaeaiics  of 
the  Ileart,  are  worked  out  of  the  elementary  disturltancea  of  cardinc 
iuoervation  and  motion,  just  reviewed,  variously  and  capriciously 
liS80ciat«d.  The  list  comprises  simple  palpitation  or  increased 
action;  irregular  action,  without  or  with  palpitation;  decreased 
action  and  syncope ;  infrequent  action ;  slow  action ;  angina 
pectoris;  and  pseudo-angina  pectoris.* 

L — Simple  Palpitation. 

300.  By  simple  palpitation  is  meant  increase  in  the  force  of  the 
heart's  contractions,  unattended  with  any  change  of  rhythm,  and 
not  necessarily  with  increased  frequency  of  heat. 

The  amount  of  force  may  he  slightly  ahove  the  par  of  health  ; 
or  sufficient  to  shake  the  chest  or  entire  hody  of  the  patient,  or 
even  the  couch  on  which  he  lies. 

There  is  here  the  excess  of  force,  induced  as  a  healthy  result  of 
exercise,  morbidlij  sustained  hy  some  centric,  intrinsic,  or  reflex 
excitement. 

301.  Symptoms. — (a)  Consciousness  on  the  part  of  the  patient 
of  tlie  heart's  action  seems,  at  the  least,  an  almost  invariable 
atteuilaut  on  palpitation.  A  variety  of  attendant  subjective  sen- 
dtttions  may  be  enumerated,  occurring  singly,  in  groups,  or  all  of 
them  combined.  Such  are  choking  sensations;  a  form  oi globus, 
or  feel  as  if  tlio  heart  were  "jumping  into  the  tliroat,"  and  the 
eyes  bursting  from  the  sockets;  prrecordial  anxiety;  faintness, 
actual  syncope,  or  partial  unconsciousness.  If  precordial  pain 
exists,  it  commonly  amounts  to  little  more  than  a  sense  of  dull, 
■ching  soreness ;  but  in  exceptional  cases  very  severe  pangs,  similar 
to  thote  of  angina,  attend  the  paroxysm :  such  pangs  arc  some- 
times relievable  by  pressure  of  the  hand,  even  where  the  patient 
cannot  endure  the  recumbent  posture  on  the  left  side. 

*  Tlir  itadent  U  p«rticiUsrly  requeatsd  to  r«f«r  back  in  >tudrini;  esch  cliniMl 
fonctional  dtwaM  to  the  dtK-ription  of  Ihf  farticoUr  dynnmic  dii>t'urhiiiiir>  of  wl\icU 
it  u  u>Dpoa«d.     Ilii  ootioa  uf  tbocc  ducMct  uuulJ  oUitivut  rvuiuii  incuinpUt*. 
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{6)  Hurry  of  respiration,  to  any  very  notable  amount,  is  of  rare 
occurrence;  it  does  sometimes,  however,  reach  a  degree  out  of 
proportion  with  the  pulse,  giving  the  patient  the  appearance  of  a 
lierson  out  of  breath  with  running. 

(c)  Tinnitus  aurium;  vertigo  and  confused  vision  ;  cephalalgia, 
heat  of  head  and  flushed  face;  and  clammy  coldness  of  the 
extremities,  add  themselves  to  the  list  of  disturhauces. 

(</)  Although  this  be  more  common,  when  rhythm  is  perverted, 
yet  even  in  attjicks  of  simple  palpitation  there  may  be  extreme 
general  distress  and  fear  of  death, — singularly  enough,  more  of 
this,  often,  thau  in  cjisfs  of  palpitation  of  organic  origin :  the 
consciousness  of  local  suflering  is  ratlier  in  the  ratio  of  the  general 
and  local  sensibility,  than  of  the  actual  palpitation. 

(e)  In  some,  but  by  no  means  in  all,  cases  of  long  duration  the 
eyeballs  seem  to  enlarge,  and  distinctly  protrude  to  an  unnatural 
amount  from  the  orbits,  an  enlargement  giving  more  annoyance 
and  apprehension  to  some  sufferers  than  all  the  other  evils  of  the 
complaint  combined.  This  condition  is,  in  truth,  of  great  practical 
imjiortance,  and  will  be  treated  of  apart  aa  CAiiDio-THYaotD 
Exophthalmos  [720], 

(J)  Vascular  bronchocele,  almost  invariably  coexistent  with  this 
protrusion  of  the  eyeballs,  will  be  considered  in  the  same  place. 

302.  Phjsical  sii/m. — (a)  The  impulse  is  too  extensively  visible, 
but  the  apex-beat  natural  in  site. 

(i)  If  the  heart  be  a  well-nourished  one,  the  impression  it  gives 
to  the  hand  laid  on  the  cardiac  region,  is  that  of  a  blvjc, — the 
impulse  may  even  be  somewhat  heaving ;  if  the  organ  be  feeble,  the 
impression  is  that  of  a  slap.  Systolic  basic  thrill  may,  under 
special  circumstances,  be  felt  [63,  a]. 

(c)  Habitually,  the  area  of  dulness  remains  unaltered,  but 
extension  to  the  right  of  the  sternum  may  occur,  in  prolonged 
jtaroxysms  especially ;  dulness  is  never  carried  upwards. 

{d)  The  first  sound  is  too  loud  and  clear  at  the  mitral  apex,  and 
somewhat  abrupt  and  short ;  the  second  is  lower-pitched  and  less 
clicking  than  natural  at  the  mid-sternal  base.  The  first  sound 
may  be  loud  enough  to  be  audible,  both  to  the  patient  and  to  by- 
standers, at  a  distance  of  some  inches  from  the  chest  Redupli- 
cation of  the  second  sound  at  the  base  is  common ;  and  a  distinct 
metallic  ring,  or  a  pericardial  rub,  may  accompany  the  shock  at 
tlie  apex. 

Will  simple  palpitation  produce  murmur  in  a  structurally 
hcaltJiy  heart  ?    If  there  be  the  slightest  coexistent  spana^mia  (so 
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slight,  that  in  the  state  of  ordinary  action  the  sounds  are  perfectly 
normal),  basic  systolic  murmur  will  most  certainly  be  generated. 
But  murmur  of  the  same  seat  and  time  may  also  occur,  both  in 
males  and  females,  during  violent  palpitation,  where  all  attainable 
evidence  points  to  the  non-existence  of  any  morbid  state  of  the 
blood.  I  suspect  that  mere  palpitation  may  also  cause  fiassing 
mitral  regurgitant  murmur  of  dynamic  mechanism  [p.  89],  but  of 
tiiis  I  am  not  sure. 

{e)  The  aorta,  tlie  carotids,  and  the  arteries  generally,  beat  willi 
undue  force,  sometimes  exceeding  that  of  the  heart  itself, — more 
e6j>ecially  in  spanwmic  persons. 

The  radial  poise  is  quick,  sudden,  forcible  (yet  without  real 
strength,  for  it  yields  easily  to  pressure),  and  over-frequent,  when 
palpitation  occurs  in  nervous,  antemic  people.  In  the  vigorous 
and  plethoric,  although  the  heart  be  perfectly  free  from  over- 
nourishment,  the  beat  may  be  full,  hammering,  heavy,  and  resist- 
ing :  its  frequency  normal,  or  even  below  par. 

The  sphygmogram  of  the  radial  pulse  in  a  well  marked  case  of 
simpU  sthenic  palpitation  is  distinguished  by  the  verticalness  of 
the  line  of  ascent,  and  the  height  and  uniformity  of  the  line 
connecting  the  apices. 

(/)  Very  slight  jugular  pulsation  may,  I  think,  occur  indepen- 
dently of  demonstrable  tricuspid  regurgitation,  or  of  hypertrophous 
dilatation  of  the  right  ventricle. 

303.  Duration. — The  heart  of  certain  sufferers  from  palpitation 
is  constantly  in  a  state  of  more  or  less  marked  over-action  :  they 
are  never  perfectly  free.  But  such  cases  are,  on  the  whole,  ex- 
ceptional ;  the  complaint  is  essentially  paroxysmal.  Lasting  for 
a  few  minutes,  an  hour,  or  with  remissions  for  days  together,  a 
fit  of  palpitation  frequently  terminatc*8  by  sleep.  In  hysterical 
women  a  copious  discharge  of  watery  urine  may  occur  at  the  time 
of  release,  but  it  is  by  no  means  a  constant  event 

The  time,  iluring  which  a  patient  remains  subject  to  attacks, 
Tarios  infinitely ;  as  likewise  the  length  of  the  intervening  periods 
of  freedom. 

304.  Cauics. — {a)  Early  adult  age,  the  female  sex,  and  the 
nervous  temperament  ore  commonly  held  to  predispose  to  palpita- 
tion. 1  do  not  deny  the  influence  of  any  of  these  conditions  ;  but 
tho  gravest  examples  of  palpitation,  disconnected  with  obvious 
organic  disease,  1  have  met  with,  certainly  occurred  in  youthful 
males. 

(i)  The  excUiTig  causes  range  themselves  tmder  the  heads  of 
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l)erverted  innervation,  morbid  conditions  of  the  blood,  diseases  of 
tlie  lungs,  and  raechanical  influences. 

a.  Perverted  innervation  may  be  centric,  reflex,  or  intrinsic. 
The  centric  mechanism  is  exemplilied  by  palpitation  from  emotion 
of  various  kinds,  over-study,  mental  excitement,  the  abuse  of 
alcoholic  liijuora  and  tobacco.  To  this  category  bekmgs  palpitation 
attending  certain  centric  nervous  diseases,  as  hysteria,  epilepsy, 
8])iual  irritation,  chorea,  hypochondriasis,  and  cerebral  erethism 
with  insomnia.  So  long  as  the  rhythm  continues  regular  and 
the  action  free  from  tumultuousness,  interference  with  the  in- 
•  liibiting  or  co-ordinating  function  of  the  vagus  cannot  be  held  to 
exist.  To  rc/li:x  mechanism  may  be  traced  over-action  excited  by 
dyspepsia  of  all  kinds ;  by  certain  articles  of  diet,  as  strong  tea  ; 
liver  disease;  intestinal  irritation,  verminous  or  other;  ovarian 
irritation  and  disordered  menstruation;  venereal  excesses;  mas- 
turbation and  spermatorrhoea ;  and  intercostnl  neuralgia.  The 
play  of  the  intrimtic  nefve-centres,  though  dilficult  of  proof,  is 
probably  not  the  less  real.  Tlie  observation  already  made  [280, 
foot  note]  concerning  the  influence  of  those  centres  on  rhythm 
will  mutatis  mutamli.t  apply  here. 

/3.  Blood  altered  in  composition,  it  is  presumetl,  irritates  the 
endocardial  surface ;  if  jialpitation  be  so  caused,  the  mechanism 
becomes  really  reflex.  But  it  is  also  quite  possible  such  blood, 
distributed  through  the  coronar}"  vessels,  may  tlirectly  irritate  tlie 
nerve-centres, — the  mechanism  is  then  intrinsic.  Be  this  as  it  will, 
spanroniia,  plethora,  uneraia,  liypcrinosis,  hypinosis,  gouty  and 
rheumatic  blood,  seem  all  capable  of  inducing  palpitation  more  or 
less  actively. 

y.  The  iiitlueuceot  pulnionari/  (/isease  is  less  frequently  apparent^ 
than  might  be  supposed.    Still,  the  over-action,  entailed  by  chronic 
bronchitis  and  emphysema  on  the  right  side  of  the  organ,  extends 
to  the  left,  and  constitutes  a  form  of  palpitiition. 

8.  To  the  tnechanical  order  belong  cases  referrible  to  distortion 
of  the  chest,  pressure  from  abdominal  fluid  or  tumours,  pregnancy, 
tight-lacing,  sideward  disi)lacement  of  the  heart  by  pleuritio 
effusion,  &c. 

(.  But  inasmuch  as  every  one  of  the  conditions  mentioned,  ex- 
ternal to  the  heart  itself,  may  exist  wit/iottt  palpitation,  the  pro- 
bability is  that  in  ultimate  analysis  the  intrinsic  motor  nerve- 
centres  or  the  sympathetic  supplying  cords  are  at  fault,  when  those 
conditions  are  attended  with  palpitation. 

305.   Treatment. — The  treatment  embnices  («)  (he  mnnagomunt 
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of  the  fit;  and  (i),  daring  the  intervals  of  seizurea,  the  removal  of 
the  conditions  excitinj^  them. 

(a)  It  may  be  possible  sometimes  to  remove  the  cause  of  a  fit 
at  the  time  of  its  occurrence,  as  when  palpitation  depends  on  acid 
and  flatulent  dyspepsia.  But  in  the  majority  of  cases  during  its 
actnal  f)resence  our  exertions  are  directed  rather  towards  lessen- 
ing the  intensity  and  shortening  the  duration,  than  removing  the 
cause,  of  the  seizure. 

Thus  the  duration  and  amount  of  suffering  may  be  diminished 
by  free  doses  of  antispasmodics,  asafcetida,  musk,  and  valerian, 
especially  in  hysterical  females ;  by  diffusible  stimulants,  ammonia, 
tlie  a-thers,  and  in  some  exceptional  persons  by  very  strong  cofice; 
by  narcotics  and  sedatives,  opium,  hyoscyamus,  hydrocyanic  acid. 
Acidity  and  flatulence,  frequent  causes  of  palpitation,  may  be 
co.rccted  by  sotia  and  charcoal ;  a  loaded  stomach  relieved  by  an 
emetic  If  plethora  of  the  sthenic  kind  be  present,  cautious 
Venesection  is  advisable.  Should  a  gouty  or  rheumatic  state  be 
distwverable,  colchicum,  guaiacum,  and  ammonia,  and  irritant 
stimulants  to  the  joints,  are  the  best  remedies.  Heat  may  be 
Bpplied  to  the  extremities,  but  the  application  of  ice  over  the 
lieart  is  a  dungerous  practice,  especially  if  the  rhythm  of  the  organ 
be  in  the  smallest  degree  affected. 

Ib  diijitalia  an  agent  fitted  to  control  a  fit  of  sthenic  palpi- 
tation? If  it  be  held  that  the  drug  tells  depressingly,  quasi- 
paralytically  on  the  heart's  action,  the  answer  must  be  unhesita- 
tingly in  the  affirmative.*  Careful  clinical  investigation,  sup- 
(M)rted  in  some  measure  by  experiments  on  frogs,  as  well  as  on 
warm-blooded  animals,  has,  however,  shown  that  the  once-popular 
creed  concerning  the  constantly  depressing  action  of  digitalis  at 
least  nfpiires  revision. 

(a)  Kxperivuntallt/. — It  has  been  found  that  in  frogs  systolic 
contraction,  at  first,  sometimes  increases  in  frequency  <  and  perfect- 
ncss  under  tlie  influence  of  the  drug, — while  by  and  by  each  systok' 
iKJComes  prolonged,  diastolic  dilatation  gradually  growing  less 
complete,   as  portions  of  the  ventricle  become   fimily  and  pcr- 


Even  ao  Ule  u 

.-^ulry, nUf'-'l  »"■■-.■' 

'■rliiin  nf  ih, 
eight  w»rk-." 
1  r.  B   .Num. 
qtirnc^  nr  p<n\<.  r 
I  of  ili^taliiio. 


1801,  PrafT,  «fl<T  long  »n<l  careful  pip*rimcnt«l  and  cliniral  in- 

.  .,ii,,  r  ..(  Lis  ,  ..i..liiiiioni>:  "The  dose  of  dif^ulia  tnu«t  tie  rrdaced 

1  M-d  on  The  heart  nnd  »rti-rie»."   "  The  mlalirt 

il  of  the  heart,  i»  often  jwrceived  for  aeven  or 

.  »li-.  KvriiT.  n«l.)     [637.] 

<liti^«  Rov.  Soc,  p.  4.S,  Jane,  18A9)  fonnd  no  incraue  in 
II,  :  :.    !  '  V  the  hypodermic  injection  of  one  aixtieth  of  » 
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sisteDtly  contracted  from  the  apex  npwarda,  ontO  eventaally 
general  and  complete  stoppage  of  all  action  takes  place  in  a  state 
of  firm  ventricular  contraction.  In  binLs  and  in  certain  mammalia, 
the  same  result,  as  r^;anls  post-mortem  appearances,  has  been 
observed.* 

Death  by  digitalis  would  then  be  produced,  as  an  inference  from 
these  eiperimenls,  by  tonic  s/xum,  instead  of  paralytic  diatenxion 
of  the  ventricle. 

What  is  the  cause  of  the  observed  increase  in  force  of  contrac- 
tion ?  Does  digitalis  paralyse  the  inhibiting  activity  of  the  vagus 
[286],  or  intensify  the  motor  energy  of  the  sj'mpathetic  or  the 
cardiac  nerve-centres  ? 

Traube  espouses  the  former  of  these  hypotheses.  Having  first 
ascertained  that  the  pulse  of  a  good-sized  dog  fell  in  sixty  seconds 
from  132  to  24  beats  per  minute  under  the  influence  of  eight 
grains  of  extract  of  digitalis,  injected  in  solution  into  the  jugular 
vein  towards  the  heart,  and  that  the  frequency  rose  again  in  the 
course  of  about  twenty  minutes  under  the  influence  of  four  other 
injections,  alike  in  amount,  to  174  beats  per  minute,  Traube  pro- 
ceeded to  test  the  agency  of  the  vagi  in  the  matter  by  two  separate 
series  of  experiments,  in  one  of  which  the  vagi  were  divided  Ivfore, 
in  the  other  after,  the  administration  of  the  digitalis.  The  result 
WHS,  the  poison  produced  its  effects  more  slowly,  when  the  vagi 
had  been  divided.  But,  surely,  section  of  the  vagi  must  be  at 
least  equal  in  efficacy,  as  an  inhibiting  agent,  to  their  paralysis 
by  poison. 

The  second  hypothesis,  that  of  stimulation  of  the  cardiac 
gauglia,  or  the  intrinsic  nerve-centres,  is  most  generally  accepted. 
It  has  bei-n  found  that,  if  the  heart  of  a  cold-blooded  animal  be 
tjikeu  from  the  budy,  the  rhythmlLal  contractions  which  naturally 
continue  for  a  time  after  the  removal  [284],  are  impaired  in 
activity  by  a  weak,  arrested  by  a  strong,  solution  of  the  drug 
ujiplieil  to  the  apex  of  the  organ,  t 

•  TniiilM",  Djhkowfiky,  PollikAn,  Hilton  Fagge,  Stevenson,  Haiidfield  Jones,  Fuller, 
•ml  Ko(li«r):ill,  take  ruilf  among  the  diief  exjieriiiientaluiU  ;  an  epitomiacd  vorsion 
of  tlii'ir  rmitill*  may  b«  aeen  in  the  eaaay  of  J.  M.  Kotliergill  (on  Digitalia,  I87I). 
Ilii)  liow  fur  »rp  llirw  resulla  applicable  Ui  raan  I  Frogs,  operated  on  by  digitalis  to 
thi'  point  of  pmdnciiig  pomialolit  ii|ia>,m  of  their  ventricle,  do  not  seem  for  a  while  to 
br  tlir  won»p  fur  itn  lixed  pnnilj«i8.  Indeed,  one  expiriuicntallst,  most  ardent  in 
hi>  advocacy  of  the  atiplicaliility  of  these  viviavrtiiin-rcxull-t  to  the  human  aiibjcct, 
tilU  u»,  "  the  reinovnl  of  the  i-^pntnu-lwl  heart  by  scissors  did  not  cause  the  frogs  any 
apjMkront  inconvenience!  "  Where  dnea  this  op<>rHtor  draw  the  line  of  separation 
tietwren  viviacclion-rMults  applicable  and  not  applicable  to  man  (  Is  be,  perchance, 
•  Mlever  In  the  legend  of  .St.  Denia  t 

t  Kulcnber^g  and  Klinuhaua,  quoted  by  Fothcrgill,  loc.  dt.  p.  IS. 
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Neither  theory  can  be  said  to  be  established ;  meanwhile  the  fact 
seems  to  remain  that  digitalis  under  certain  conditions  promotes 
complete  ventricular  contraction. 

(^)  Clinkalhj:  Digitalis  (1)  slackens  the  frequency  of  contrac- 
tion ;  (2)  relieves  distressing  sensations  and  so-called  cardiac 
anguish ;  (3)  gives  firmness  to  systolic  contraction,  where,  under 
certain  circumstances,  tJiis  has  been  distinctly  wanting ;  (4)  tends 
to  regularise,  and  gives  steadiness,  with  strength,  to  cardiac  action, 
where  the  opposite  conditions  have  obtained,*  but  it  does  not  do 
this  in  all  persons  under  apparently  identical  circumstances  (statical 
end  dynamic), f  nor  eren  alnays  in  the  same  person  in  successive 
aeizuies  oj' ostensibly  the  same  nature;  (5)  has  not  been  demon- 
strated  to  do  harm  where  ventricular  over-action  exists,  provided 
cardiac  distress  he  superadded ;  (6)  if  too  long  continue<l,  and 
tiiis  even  in  cases  where,  at  first,  its  use  had  proved  sedative  and 
invigorating,  ends  by  aeceleratiny,  disturbing  tfrn  rhythm  of,  and 
deprt'sslny,  cardiac  action ;  (7)  in  poisonous  amount  acts  in  two 
ways :  if  given  in  small  doses  too  long,  kills  by  carrying  the  last 
described  effects  to  extremes ;  if  given  at  once  in  excessive  quantity 
(jui  in  experiments  on  animals)  kills  apparently  by  spasmodically 
disturbing  and  arresting  piecemeal  the  contractions  of  the  lieart. 

To  return  from  this  digression  to  our  starting  point,  is  digitalis 
a  fitting  remedy  in  a  fit  of  pure  sthenic  palpitation  ?  Physiological 
«.'X[>criment  would  appear  to  say,  No!  Clinical  experience  has 
always  seemed  to  say,  Yes.  For  my  own  part,  believing  that,  in 
the  case  of  a  forcibly  palpitating  human  heart,  there  must  be  con- 
ditions at  work  that  cannot  be  represented  in  any  form  of  experi- 
ment on  a  cold-blooded  animal,  I  shall  look  to  those  conditions  as 
explaining  the  apparent  divergence  of  clinical  results  and  of  thoso 
of  vivisection,  and  continue  to  employ  digitalis.  In  its  claims  aa 
a  practical  controller  of  excited  action,  one  thing  wholly  forgotten 
by  experimentalists,  is  the  relief  afforded  to  cardiac  distress  by  the 
drug,  the  "  opium  of  the  heart,"  a  relief  which  in  turn  promotes 


*  In  ■  our  of  thin  kind,  wbrre,  jrean  i^  f  1  $67),  I  ofdeird  digital!*  in  ronjonetion 
with  R.  Dunn,  of  NorfolkslrMl,  grrat  relief  wns  iKHrnrwl— »  r»lirf  suddenly  oirbruiKnl 
fur  •  >UCr  of  tho  dcc|<«<8t  canliac  tiiflcrin);.  in  roii»pi|ii»nco  of  the  pnticot  haviiif; 
rrrnvrd  a  Icttrr  from  ■  inrdiral  frirnd,  waniiug  hira  that  if  he  prr«itUd  in  taking 
lUi^italia  he  wonld  aourrdly  die.  He.  however,  toctk  the  digitalis  in  spite  of  adrerao 
pro|>h..  V    i.iii.'ti,  a]1v  re^ued  health  for  a  liuie,  and  ia  still  alive. 

t  ,  that  the  notion  of  a  connection  between  special  idioajncraay 

and  .  '(I  of  digitalis  bos  more  tlian  once  forced  itself  Diion  me.  Just  u 

the  iiitltiviKo  t'{  gi>M  II  tea  on  canliac  motion  varies  in  dilferent  tieople,  caukin);  pure 
palpitation  in  the  one,  rhythmic  dislurlianee  in  another,  quictmie  of  contraction  in 
a  third,  while  in  a  fourth  its  resalts  on  the  heart,  if  any,  are  inappreciable,  so  tha 
citects  ot  <ligitalia  inexplicably  rary  in  varioos  individual*. 
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B  revival  of  healthy  action,  in  whatever  manner  this  may  have 
been  disturbed  [637]. 

The  dose  of  the  tincture  will  vary  from  five  to  twenty  minims, 
repeated  with  an  amount  of  frequency  proportional  to  the  violence 
of  the  seizure. 

Before  dismissing  the  Bubject  of  digitalis  it  may  be  as  well  to 
observe,  that  there  is  nothing  new  (there  ia  but  little  new  under 
the  sun !)  in  the  notion,  that  digitalis  acts  moat  curatively  on 
the  whole,  when  the  pulse  is  "  feeble  and  intermitting,"  than 
when  it  is  "  tight  and  cordy," — hence  tonically,  rather  than  dcpres- 
siugly :  I  include  within  inverted  commas  the  words  of  Withering, 
written  well  nigh  a  century  ago.*  The  sharpness  of  observation 
of  men  of  that  day,  when  the  facts  concerned  lay  within  their 
range  and  means  of  appreciation,  was  just  as  great  as  of  workers 
of  the  present  hour :  the  altstract  faculty  of  observing  has  not 
improved  a  whit.  How  often,  too,  are  novelties  nothing  more  than 
ancient  opinions  translated  into  modern  phr.iseology.  Withering 
seems  to  have  thoroughly  recognised  that  uncertainty  in  the 
action  of  digitalis,  which  it  has  just  been  suggested  may,  in  some 
measure  at  least,  depend  on  idiusyncrasy. 

Aconite  in  sma/l  doses  (not  more  than  one  to  one  and  a-half 
drops  of  Fitniing's  tincture  at  a  time)  may  be  had  recourse  to, 
also,  in  the  trust  of  lessening  force  and  frtqueucy  of  action. 

Aconite  and  digitalis  appnreudy  act  in  precisely  opposite 
manners  on  the  frog's  heart, — death  is  produced  liy  the  former 
through  paralysis  of  the  ventricle,  and  occurs  in  extreme  diastole. 
Experiment  would,  indeed,  seem  to  show  that  digitalis  may  act 
as  an  antidot*  to  aconite,  eventually  contracting  a  ventricle  which 
had  undergone  extreme  distension  by  the  latter  drug:  the  converse 
power  does  not  appear  to  be  possessed  by  aconite  in  respect  of 
digitalis. 

W.  Dobie  reports  a  case  (Brit  Med.  Journal,  Dec,  1872) 
where  a  num,  having  swallowed  an  ounce  of  Fleming's  tincture  of 
aconite,  of  extra  strength,  recovered  after  having  had  twenty 
minims  of  tincture  of  digitalis  injected  hypodermically,  after 
galvanism  had  been  applied  to  the  cardiac  region  for  twenty 
minutes,  and  after  the  administration  of  ammonia,  brandy,  and 
three  feaspoonsful  of  digitalis  within  an  hour.  However  inter- 
preted, the  facts  are  very  remarkable.  But  the  failure  of  the  con- 
fident promises  not  long  since  made,  concerning  the  antagonistic 
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effects  of  belladonna  in  poisoning  with  opium,  makes  it  wise  not 
to  accept  too  hastily  the  seemingly  fair  inference,  that  in  this  case 
the  digitalis  acted  as  the  true  antidote  to  the  aconite. 

There  are  nnmerous  other  agents  which  aflfect  the  heart's 
motion  by  contracting  to  excess,  or  annulling  the  contraction,  of 
the  ventricles,  directly  or  indirectly,  and  which  might  be  used  in 
palpitation  :  colchicum,  Calabar  bean,  veratrum  vivide,  caffeine, 
hydrocyanic  acid,  prunus  virginianus,  among  the  number.  Col- 
chicum will  sometimes  produce  alarming  depression,  if  given  in 
ver}'  large  doses,  and  I  have  had  reason  to  relinquish  the  use  of 
veratrum  vivide  from  the  same  cause.  Lead  is  too  slow  in  action, 
marked  though  its  influence  eventually  prove.* 

Chloral  is  too  uncertain  in  its  influence  on  different  patients  to 
be  trusted  to.  Possibly,  as  has  been  suggested,  the  rate  at  which 
chloroform  is  given  to  the  blootl  by  its  decomposition  varies  in 
different  people,  a  certain  given  rate  being  compatible  with  safety, 
a  more  rapid  evolution  of  the  vapour  dangerous. f  I  have  cer- 
tainly known  grave  depression  follow  moderate  use  of  the  agent — 
say  a  dose  of  twenty  grains,  repeated  twice  in  tbe  course  of  twelve 
hours, — a  quantity  which  would  be  taken  by  the  majority  of 
persons  without  striking  effect  of  any  kind.  J 

(6)  The  measures  to  be  adopted  in  the  intervals  of  seizures  will 
often  vary  in  their  essential  feature  with  the  nature  of  the  consti- 
tutional or  local  fault  that  excites  the  paroxysms.  But  there  are 
besides  some  general  rules,  applicable  under  all  circumstances, 
whicii  may  be  set  down  here.  Persons  subject  to  palpitation 
should  avoid  stimulants  in  any  quantity,  over-exercise,  over-sleep, 
emotional  and  intellectual  excitement.  Hydrocyanic  acid,  aconite, 
digitalis,  and  belladonna,  internally,  varied  acxjordiug  to  circum- 
stances (the  latter  also  in  the  form  of  plaster  over  the  heart), 
coupled  with  the  use  of  the  shower-bath,  strict  attention  to  diet, 
regularity  of  bowels,  cheerful  occupation,  and,  lastly,  change  of 
air,  will  either  remove  the  tendency  to  palpitation  altogether,  or 


\j$lt  pf  1S17  cuF<  of  leoil-colie  analywd  by  M.  Tkaqnenl  det  FUnehea,  th* 
la^Ml  hrtweru  3ll  ind  (SU. 
f  Thai  chloral  i*  deconipoAcd  in  tli«  blood  into  cbloToform  and  formic  acid  appean 
BOW  to  b«  the  •cc»pt«d  docthnp. 

X  The  quantity  of  chloral  that  roar  be  taken  .at  one  time  without  Rrare  rraulta  i« 
yet  DU<t<'tfmiine<lT  Habit  will  enable  some  peraona  and  in  anme  alatea  of  diieaw, 
I  to  tmke  enormoaa  qiiantitivt  with  imiiunity.  I  aaw  a  man  sutfcring  from  cbmnie 
•Imlioluni  (With  C.  C.  Claremont),  who  had  re^ieatedly  taken  Ihrtt  dracknu  for  a 
.  doa*.  and  nltiinately,  without  any  aeiiaibia  h>  pnotio  effect  He  had  a  preacription  for 
\mu  drtkm  aa  a  doaa,  and  mana^^,  by  aending  to  three  different  cheaiata,  to  obtain 
lirhat  h»  eoDttdctcd  hia  proper  allowance. 
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greatly  mitigate  the  severity  of  the  seiznres.     Should  there  be  the 
least  evidence  of  epnnfemia,  iron  is  indispensable. 

A  course  of  the  bromides  sometimes  sensibly  tranquillizes  the 
organ. 

n. — PALriTATION  OF   IrREOPIAR   RhYTHM   AND    FoRCE. 

308.  Tliis  variety  of  palpitation  is  in  its  extreme  forms  essen- 
tially paroxysmal  :  persistency  of  its  highest  manifestations  and 
confinuntion  of  life  would  be,  in  point  of  fact,  incompatible.* 

307.  Symptoms. — A  tj'pical  paroxysm  is  cbiinictorised  as  follows. 
Motorially :  the  action  of  the  ventriclea  is  unsteady,  hesitating,  or 
anticipating;  intermittent  at  regular  or  irregular  intervals;  the 
force  of  contraction  now  increased,  now  diminiished ;  the  sequence 
of  the  auricular  and  ventricular  contractions  irregular;  the  syn- 
chronism of  both  ventricular,  as  also  of  both  auricular,  contractions 
lost;  the  valvular  and  papillary  actions  more  or  less  perverted  in 
rhythm  ;  the  rate  of  motion  perpetually  cJianging;  and  associated 
with  all  tliis,  probably,  in  some  ca-ses,  genuine  tremor  of  the  organ 
[296, — ride  also  103,  i],  Setisorialhj :  combinations  in  all  con- 
ceivable varieties  of  cardiac  parsestiiesia;  and  hyperaesthesia?, — 
making  up  in  their  totality  various  amounta  of  so-called  "prie- 
cordial  anxiety." 

A  sort  of  order  in  disorder  is  sometimes  observed, — a  regular 
recurrence  of  certain  conditions  of  irregularity  taking  place  at 
fixed  intervals ;  in  these  rare  cases  cycles  of  irregular  action  exist. 

308.  The  radial  pulse  of  course  shares  in  the  rhythmical  dis- 
torbance.  The  precise  relationship  is,  however,  very  difficult  to 
trace ;  the  weaker  class  of  systoles  constantly  fail  to  impress  the 
artery  at  the  wrist  This  matter  has,  however,  been  already  con- 
sidered [103,  /].  The  rate  of  pulsation  at  the  wrist  may,  in  one 
and  the  same  case,  be  momentarily  marked  at  fifty  in  the  minute, 
the  next  instant  rising  to  a  hundred  and  fifty,  or  becoming  un- 
countable from  combined  frequency,  irregularity  of  rhythm,  and 
inequality  of  force. 

The  frequency  of  breaks  in  regidarity  varies  greatly.  A  patient 
who  for  a  considerable  time  kept  an  elaborate  register  (of  which  a 
sheet  is  now  before  us)  of  the  number  occurring  in  four  consecutive 
minutes  at  diiferent  times  of  the  day,  found  them  range  between 

*  Pur»  inUrtniMion  of  the  pulie  at  regular  interrali,  fully  conridored  elsewhere 
[108,  il,  U  not  referred  to  in  the  preeent  arction  :  it  can  »carcelj'  be  con^idrroj, 
cliuicnUy  apeaking,  in  the  U^'ht  of  a  diaeaae,  when  dwuoDitnibly  disconnected  with 
Uztoral  change,  cardiae  or  other. 
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one  an<l  forty-five :  the  latter  number  after  a  "  light  dinner  with 
champagne;"  the  former  after  "soup,  fish,  andsherry." 

The  sphygmogam  of  the  radial  pulse  translates  all  this  in 
variation  of  verticalness  of  the  line  of  ascent  in  different  waves,  in 
polycTOtism  of  the  line  of  descent  varied  with  dicrotism,  in  great 
irregularity  of  the  lengths  of  the  line  of  ascent  and  of  descent  of 
each  wave,  and  total  irregularity  of  the  lines  joining  the  apices 
and  the  bases  of  a  series  of  curves  [211]. 

309.  Syncopal  tendency,  or  actual  passing  syncope;  pallor  of 
face,  alternating  it  may  l>e  with  lividity  ;  breathlessness  ;  thirst; 
nausea  or  vomiting ;  disposition  to  relaxation  of  the  bowels ; 
haggard  and  anxious  countenance ;  intense  general  uneasiness ; 
jactitation  ;  alarm,  even  fear  of  death  ;  and  clammy  perspiration, 
mark  at  once  the  reflex  suffering  of  allied  organs,  and  the  deep 
sympathy  of  the  frame  at  large  with  the  disordered  function  of 
the  heart 

310.  Immediately  on  the  close  of  an  attack,  copious  watery  flux 
from  the  kidneys  sometimes  occurs, — and  this  not  merely  in  frail, 
nervous,  hysterical  women,  but  in  strong  men.  In  the  latter 
especially  micturition  may  be  distressingly  frequent 

311.  Phtfsical  signs. — (a)  The  impulse  may  be  slight  in 
•mount,  fluttering  in  character ;  or  irregularly  forcible,  now 
strong,  now  lost,  both  to  the  eye  and  hand ;  in  extreme  cases  the 
motion  becomes  jogging,  trembling,  rolling,  quivering,  or  inde- 
scribable. 

{b)  A  heart  beating,  now  fifty,  now  one  hundred  and  eighty  or 
more  times  in  a  minute,  now  with  excessive  force,  the  next 
moment  with  snch  feebleness  that  the  hand  scarcely  catches  the 
impulse,  cannot  fail  to  become  more  or  leas  clogged  and  obstructed 
internally.  The  evidence  of  this  appears  not  only  in  the  syncopal 
and  suffocative  tendencies  of  such  fits,  when  at  all  prolonged,  but 
in  the  increased  area  of  the  heart's  dulness, — especially  to  tlie 
right  of  the  sternum. 

(r)  The  rhythm  of  the  sounds  is,  of  course,  altered, — redupli- 
cation is  common  [103,  k,  2].  Their  strength  and  quality  vary 
from  moment  to  moment, — the  general  tendency  of  the  first  of 
the  two,  especially,  is  to  shortness  and  undue  sharpness  of  tone : 
bat  occasional  forcible  contractions  may  give  a  healthy,  or  even 
an  excessive,  systolic  sound,  masked  possibly  by  parietal  shock  or 
pericardial  rub. 

On  the  occasional  production  of  d3mamic  murmur  by  palpita- 
tion  I  have  already  dwelt  sufficiently.     But  it  may  be  well  to 
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observe  here  that,  conversely,  pre-existent  iniiriunr  may  be  covered 
either  partially  or  wholly  by  violent  shock-sound  during  a  paroxj'sm 
of  excessive  action. 

312.  Causes. — The  extrinsic  causes  of  palpitation  of  this  form 
are  the  same  aa  those  of  the  simple  variety.  The  intimate 
mechanism  of  irregularity  has  already  been  considered  [280]  ; 
the  intrinsic  conditions  in  the  heart  and  its  appendages  which 
bring  that  mechanism  into  play — which  cause  a  given  heart  to 
palpitate  irregularly  rather  than  regularly — are  not  only  beyond 
our  ken,  but  defy  our  present  means  of  investigation.  Palpita- 
tion of  irregular  rhythm  is  more  prone  than  the  simple  variety  to 
occur  from  blood -alteration  [304,|y3]  :  this  is  particularly  true  of 
gouty  blood-changes.  So,  too,  it  has  occurred  to  me  to  meet 
with  palpitation  and  distress  of  this  form,  and  thia  form  only,  as 
a  result  of  exposure  to  paludal  poison. 

313.  Proijiiosis. — The  ])rognosis  is,  absolutely  speaking,  serious; 
and  relatively  much  more  so  than  in  the  previous  variety.  Mere 
irregularity  of  rhythm,  if  extreme,  cannot  be  regarded  as  a  matter 
of  light  importance,  —  notwithstanding  exceptional  in<lividual8 
exist,  who,  by  some  peculiar  idiosyncra.sy,  enjoy  good  health, 
though  their  pulse  be  more  or  less  irregular  [282].  But  in  these 
persona,  the  organ,  though  irregular  in  its  beat,  is  normal  in  force 
of  action  ;  clearly  the  case  becomes  a  very  different  one  where  palpi- 
tating morion  is  added  to  irregularity.  And  though  by  possibility 
the  combination  may  exist  without  structural  change,  I  confess 
I  have  rarely  encountered  it,  where  there  was  not  either  certainty 
or  strong  suspicion  of  alteration  in  the  heart's  texture.  At  all 
events,  I  am  persuaded  that  when  elderly  persons  are  the  frequent 
subjects  of  what  is  called  "stomach-palpitation,"  tlie  as8umj)lion 
that,  because  no  valvular  signs  or  evidences  of  marked  hj'jMjr- 
trophy  or  dilatation  are  discoverable,  therefore  the  heart  is  sound, 
is  a  positive  error.  There  may  exist  (as  demonstrable  post- 
mortem) soft  flabbiness  of  texture  or  incipient  fatty  metamor- 
phoses, which  clinically  gives  no  appreciable  sign.  Death  may, 
under  such  circumstances,  actually  occur  during  the  fit. 

314.  Treatment. — In  treating  a  paroxysm  of  this,  as  of  the  pre- 
vious, form  of  palpitation,  the  search  after  causes  must  never  be 
omitted :  and  that  search  is  even  more  important  as  a  guide  to 
management  in  the  intervals. 

(a)  Stimulants  and  antispasmodics  are  the  agents  most  efficn- 
cioua  in  this  form.  Among  the  former  ammonia  occasionally  acts 
with  great  promptitude;  bnt  theyJiW/*  pn'vceps  is  brandy,  from 
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the  &cilit7  with  which  it  may  be  obtaiued.  The  quantity  to  be 
given  as  a  dose  will  vary  with  the  intensity  of  the  paroxysm, 
the  amount  of  depressiou  auJ  the  habits  of  the  patient  quoad 
alcoholic  drinks.  From  a  teaapoouful  to  half  or  even  an  entire 
wine-glassfiil,  are  the  ordinary  extremes.  Under  their  influence 
the  beat  will  sometimes  acquire  comparative  steadiness  in  the 
course  of  a  few  minutes,  and  the  rate  of  motion  notably  slacken. 

If  there  be  local  pain,  opium  should  be  freely  associated  with 
the  stimulant  administered. 

Digitalis  may  be  employed,  especially  if  the  rate  of  movement 
be  very  rapid,  with  relief  to  the  cardiac  suffering  and  a  slackened, 
steadier  action.  We  may  expect  this  issue,  even  where  the  attack 
is  of  the  gravest  aspect,  and  where  the  irregular  and  violent  action 
is  connected  with  extreme  aortic  reflux.  The  agent  may  be  given 
in  dosea  of  twenty  minims  of  the  tincture,  and  suspended  before 
producing  any  very  marked  diminution  of  the  heart's  beats, — 
buth  from  the  fear  of  causing  stasis  and  thrombosis  in  the  right 
cavities,  on  the  one  hand,  and  from  the  possibility  of  violent 
reaction. 

Mustard  poultices  to  the  prsecordial  surface  seem,  in  some  cases, 
to  help  in  regulating  the  heart's  action;  they  lessen  local  distress, 
and  never  do  mischief. 

(Jk)  In  the  intervals,  iron,  and  other  metallic  tonics,  the  use  of 
the  shower  bath,  and  an  invigorating  regimen  generally  are  indi- 
cated. Where  this  can  be  etfected,  change  to  a  climate  at  once 
mild  and  bracing  should  be  tried.  Walking  exercise  under  favour* 
able  cJiraatic  conditions  sometimes  prove*  very  serviceable,  where 
no  structural  change  has  occurred  in  the  heart :  a  pedestrian  excur- 
sion in  a  mountain  district  has,  under  such  ciK'UUistuuces,  proved, 
within  my  knowledge,  smgularly  restorative. 

Soberness  in  the  use  of  alcoholic  stimulants  is  even  more  im- 
portant in  this  form  than  in  the  simple  sthenic  variety.  The  free  use 
of  wine  and  spirits  in  Uie  intervals  of  seizures  not  only  renders  the 
patient  more  subject  to  attacks,  but  deprives  him  of  one  of  his  chief 
aids  during  their  occurrence.  I  am  the  more  earnest  in  insisting 
upon  this,  from  having  known  more  than  one  case  of  chronic 
alcoholism  (in  females  especially)  originate  in  the  use  of  brandy 
for  the  "  prevention  of  palpitation."  On  the  other  hand,  moderate 
indulgence  in  wine  need  nut  be  discontinued, — experience  alone 
will  teach  the  sufl'erer  what  kinds  may  be  taken  with  least  dis- 
comfort Thus  some  men,  who  canuot  swallow  a  single  glass  of 
the  dric»t  champagne  without  palpitation  cu&uiug,  readil}'  t«ke  a 
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pint  of  sparkling  Schartzberger  (Moselwein)  without  the  slightest 
inconvcDience  of  the  kind.  I  think  there  can  be  no  doubt  about 
the  propriety  of  ostracising  malt  liquors  from  the  table  of  any  one 
subject  to  palpitation  of  irregular  rhythm. 

Yet  more  certain  am  I  that  tobacco,  whether  chewed,  snuffed,  or 
smoked,  exercises  a  most  depressing  influence  on  such  hearts,  and 
tends  to  disturb  their  rhythm.  Whether  the  older  physiologists 
were  right  in  ascribing  these  ill  effects  to  nicotine,  or  whether  they 
be  really  induced  (as  affirmed  by  Vohl  and  Eulenberg  *)  by  pyri- 
dine, picoline,  colledine,  and  other  bases  prrxluced  during  the 
combustion  of  the  tobacco,  the  practical  result  is  the  same — 
tobacco  is  to  be  avoided. 


III. — Palpitation  of  Regdlar  Rhythm  and  Force,  but  of 
Inckeased  Fueqdency. 

315.  There  is  a  form  of  palpitation  marked  simply  by  excessive 
frequency,  without  increase  in  force  or  alteration  of  rhythm,  of  the 
heart's  beat.  Here  we  have  a  simple  dynamic  perversion  carried 
to  such  a  height  as  practically  to  constitute  a  disease  [289]. 

316.  Symptoms. — In  addition  to  the  increased  frequency  of 
action  (the  pulse  may  reach  100,  120,  140,  1(50, — while  I  write 
this  page,  an  example  of  the  latter  rate  has  passed  under  my  notice) 
there  may  be  various  cardiac  parasthesice  [263],  and  occasionally 
downright  pain.  Occasional  faintness  is  a  tolerably  common 
accompaniment.  I  am  inclined  to  believe  dry  pericarditis  may 
be  brought  on  in  peculiar  states  of  the  system  by  sustained  over- 
action  of  this  kind. 

317.  This  is  the  variety  of  palpitation  most  common  in  sufferers 
from  enlargement  of  the  thyroid  gland  with  exopthalmos  [720], 
though  often  holding  on  for  weeks  and  months  independently  of 
any  such  association. 

318.  Cause*. — As  far  as  I  can  remember,  this  form  of  palpita- 
tion has  never  fallen  under  my  notice  in  a  male.  By  no  means 
peculiar  to  hysterical  or  "nervous"  people,  it  may  occur  in  women 
distinguished  by  force  of  character,  and  so-called  strong-minded- 
ness.    In  three  instances  theomaniac  tendencies  were  exhibited. 

The  exciting  causes  have  been  pedestrian  exclusions,  ascent  of 
mountains,  acute  pain  with  effort  to  control  its  manifestation,  pro- 
longed mental  distress  ;  in  not  a  few  cases  of  the  class  the  cause 
baffled  inquiry. 

*  Brit.  Had.  Journal,  Mny,  1878. 
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819.  Treatment, — Digitalis  has  little  influence  on  this  form  of 
palpitation — at  least  (I  can  answer  for  this),  given  in  ordinary 
small  doses.  Nervine  tonics  and  general  measures  for  improving 
the  health  alone  seem  really  serviceable. 


IV. — Decreased  Action  axd  Syncope. 

320.  Decreased  action  of  the  heart,  affecting  force  and  frequency 
of  contraction,  if  carried  to  extremes,  produces  syncope.  Jn  its 
minor  degrees,  and  if  an  habitual  state,  it  entails  general  languor 
of  the  functions.  Let  us  tirst  consider  the  phenomena  in  their 
extreme  degree. 

A. — 8TNC0PE. 

32 J.  Syncope,  in  its  most  perfect  condition,  is  a  state  of  ap- 
parent lifelossuess,  in  which  failure  of  the  heart's  propulsive 
action  forms  the  first  link  in  the  chain  of  events  tending  to 
somatic  death.  The  second  link,  suspension  of  the  functions  of 
the  enceplialon,  is  followed,  almost  accompanied,  by  the  third, 
cessation  of  breathing.* 

32^.  Causes. — (a)  The  conditions  which  appear  to  predispose  to 
syncope  are  the  female  sex,  early  adult  age,  nervous  and  especially 
hysterical  temjieraraent,  spanasmia,  general  wejikness  and  idiosyn- 
crasy. Cases  every  now^  and  then  occur  in  which  the  importance 
of  the  latter  condition  a])pears  paramount  I  have  met  with  a  fair 
namber  of  persons  in  the  course  of  my  experience  who,  perfectly 
sound  in  all  their  organs,  were  in  the  habit  of  fainting,  sometimes 
without  the  iuten'eution  of  any  traceable  exciting  cause,  some- 
times under  an  intluence  so  slight  that  in  the  mass,  even  of  feeble 
and  nervous  women,  it  would  have  prove<l  wholly  incapable  of 
orrestiog  the  actions  of  the  heart  Doubtless  in  such  persons 
there  must  be  some  inherent  weakness  or  specific  impressionability 
either  in  the  cardiac  plexus,  ganglia,  or  nerve-centres,  or  in  tlie 
connected  centric  portion  of  the  nervous  system, — or  in  the  irrita- 
bility of  the  muscular  structure. 

(i)  The  ej-eiting  causes  of  syncope,  excessively  numerous  and 
diversified,  may  be  arranged  under  three  heads,  di/namiCf  itemic, 
and  organic,  including  mec/tanicaL 

a.  Dynamic  and  proximate. — The  cause  of  stoppage  here  is 
either  failure  of  the  special  irritability  of  the  heart,  paralysis  of  ita 
motor  nervous  apparatus,  or  spasm  of  its  fibre. 

*  Th«  itoijcnt  it  t«qaMt«<i  to  rmd  «a  nn  esaentUl  iiddendum  to  thU  aoeoant  of 
qrnupc.  U>«  tecliou  on  MuWr  i'iit>l)r»ui  uf  Iht  lleMt  [iM — 2(K]. 
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(1.)  The  experiments  of  Blake  would  tend  to  show  that  the  salts 
of  potash,  magnesia,  zinc,  copper  and  lime,  injected  into  the  blood, 
destroy  life  by  specially  annulling  cardiac  moscular  irritability. 
Brodie,  many  years  ago,  drew  the  same  conclusion  as  to  the  mode 
of  action  of  the  essential  oil  of  tobacco  rn  inducing  syncope,  wliilo 
the  nicotine  he  supposed  to  act  on  the  cardiac  nerves.  Possibly 
here,  too,  might  be  ranked  some  examples  of  fatal  fainting,  where 
the  heart  is  fattily  metamorphosed,  and  where  no  rupture  or  intra- 
cardiac thrombosis  has  occurred  to  complicate  the  problem. 

(2,)  Paralysis  of  the  nervous  apparatus  may  be  centric,  as  from 
direct  injury  to  the  brain  in  severe  concussion, — an  effect  har- 
monising with  the  results  of  Legallois'  experiments,  which  show 
that,  though  the  heart  continues  to  beat  after  gradual  and  piece- 
meal removal  of  the  entire  brain,  its  movements  are  arrested  by 
sudden  crushing  of  the  encephalon. 

Intense  emotion  of  all  kinds,  pain,  the  sight  of  injuries  inflicted 
either  on  oneself  or  on  others,  ot^casionally  arrest  the  heart's  beat 

Or  the  aiTcsting  influence  may  play  on  the  csaAfus  iiertea  directly 
supplying  tlw  heart,  as  in  fatal  syncope  from  excessive  galvanic 
stimulus  [328,  c],  and  from  lightning.  Slight  syncojial  symptoms 
may  be  induced  by  irritation  of  the  nerve, — and  the  fact  has  even 
been  utilised  in  surgical  practice  to  aid  in  the  reduction  of  disloca- 
tions.* In  all  these  cases  the  excitement  of  the  nerve  intensifies 
its  inhibiting  function. 

Or  the  influence  may  be  rejlex  through  the  sympathetic,  as 
shown  in  fainting,  caused  by  a  blow  in  the  epigastrum  violently 
impressing  the  semi-lunar  ganglia  and  solar  plexus.  Or  reflex 
through  specific  impressions  on  the  nerves  of  sense,  as  in  cases  of 
fainting  from  the  influence  of  particular  odours,  or,  in  individuals 
of  exquisite  musical  organisation,  from  the  nerve-jar  produced  by 
continued  false  notes  impressing  tlie  ear. 

Or  the  impression  may  be  reflex  through  the  spinal  nerves. 
Instiinces  in  point  are  :  fainting  caused  by  the  movements  of  the 
foetus  in  utero,  acting  through  the  uterine  nerves ;  indigestible 
foodjf  or  a  draught  of  cold  water  taken  during  perspiration,  or 
excessive  hunger  and  nausea,  acting  through  the  gastric  nerves ; 


•  A.  WJler,  Proceedings  of  the  Rot»1  Society,   May,  1870,  n.  S42. 

■       no  I 


Here  the 
method  employed  wu  compressioD  on  both  nidcs  of  the  nock,  and  no  efTect  wu  ofa- 
•erved,  till  the  pulsation  ol  the  rarotida  hud  Mued  to  be  felt. 

f  In  jiul,  however,  thia  maybe  from  the  mechanical  elTects  of  dintenaion  with 
fpu.  Kew  broad  rapidly  eaten,  ripecially  if  the  stomach  has  been  for  some  time 
empty,  may  astoally  induce  fattl  syncope.  Every  one  knows  the  painful  atnry 
otOl  '      '    ' 


Diway'i  death  from  ravenously  eatinJK  •  roU.  when  in  antate  of  starvation. 
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iigories  to  tlie  surface,  as  burus,  through  the  cutaneous  nerves ; 
the  iutroduction  of  a  bougie,  through  the  nerves  of  the  urethra, — 
all  of  them  occasional  causes  of  syncope. 

Or  the  paralysis  may  come  of  failure  of  the  ganglionic  motor 
nerves, — this  is  probably  the  origin  of  tbc  syncopal  distension  of 
the  ventricles  in  poisoning  by  aconite. 

(3.)  Spasm  of  the  ventricle  acts,  under  some  circumstances,  as 
the  cause  of  syncope,  when  induced  by  digitalis. 

The  cause  of  syncope  in  Angina  Pectoris  will  be  inquired  into 
with  the  history  of  that  afiection.  The  mechanism  of  fainting 
from  prolonged  stay  in  the  warm  bath  is  probably  complex-  The 
prolonged  syncope  which  sometimes  puts  a  close  to  the  lingering 
career  of  phthisical  patients,  it  is  suggested  by  Louis,  may  depend 
on  "  fatigue  of  the  heart," — a  phrase  apparently  equivalent  to 
failure  of  irritability. 

/9.  llamic. — In  this  category  appears  loss  of  blood,  acting  at 
once  directly  on  the  heart  in  consequence  of  deficient  immediate 
stimulus  to  the  ganglia,  nerve-centres,  and  tissue  of  the  organ, 
and  indirectly  in  consequence  of  the  impaired  state  of  general  in- 
nervation. Here  rank,  too,  the  circulation  of  imperfectly  oxygen- 
ued  blood,,  as  where  syncope  occurs  from  non-ventilation  in 
crowded  rooms;  and  draining  away  of  the  water,  as  of  other 
elements,  of  the  blood  through  profuse  discharges,  diarrhceal  or 
other.  Under  this  head  may  also  be  placed  cases  of  fatal  syncope 
from  thrombosis  within  the  ptdmonary  artery, — forming  a  link 
with  the  following  group. 

y.  Organic  and  meclianical. — Here  may  be  ranked  cases  of 
fainting  from  pressure  of  blood  thrown  into  the  pericardium  from 
rupture  of  the  heart,  or  of  an  aneurismal  sac  (the  nervous  shock  of 
the  injury  playing  a  part,  too,  in  the  result) ;  from  disturbed  cir- 
culation depending  on  ruptured  valve,  or  even  on  old-standing 
organic  disease  of  a  valve,*  or  on  sudden  obstruction  of  a  coronary 
▼easel ;  from  the  entrj'  of  air  into  the  circulation  ;  from  the  sudden 
removal  of  extra-pressure,  to  which  it  had  long  been  habituated, 
from  a  portion  of  the  vascular  system,  as  when  fainting  follows  the 
incautiously  rapid  removal  of  ascitic  fluid. 

h.  As  matter  of  actual  experience,  syncope  is  oftener  induced  by 
a  combination  of  different  causes  than  by  any  single  one  of  the 
Qomber.    Fatal  failure  of  cardiac  action  during  tlie  administration 

*  Tha  only  axample,  (trioUy  in  point,  of  tliii  kind  ii  farniihed  b;  the  fatitl  f]m> 
eopa  of  aortic  ragnrgitation,  —tha  necliaaitm  of  which  will  ba  more' folly  conaidaKd 
kanaltair. 
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of  chloroform,  in  cases  where  somatic  death  is  very  immediately 
effected  through  the  heart,  may  be  cited  aa  an  apposite  example. 
lu  the  first  place  it  cannot  be  questioned,  it  appears  to  me,  that  in 
the  mass  of  cases  of  actual  death,  or  of  imminent  unachieved 
death,  from  chloroform,  saturation  of  the  nervous  centres,  for  the 
tissue  of  which  the  hydrocarbons  seem  to  have  a  special  affinity,  is 
the  essential  and  radical  cause  of  the  event  Now  the  medulla 
oblongata  being  poisoned,  its  inhibiting  function  and  that  of  the 
vagus  become  excited,  while  the  heart's  texture  being  supplied 
with  blood  largely  impregnated  with  the  inhaled  vapour,  it  follows 
that  anajsthesia  of  the  cardiac  ganglia  and  of  the  cardiac  plexus, 
with  impairment  of  sarcous  irritability,  are  readily  conceivable, 
nay,  necessarily  produced  eflects.  Yet  to  all  these  combined  con- 
ditions death  cannot  in  ordinary  cases  be  referred, — for  the  respira- 
tion in  healthy  animals  invariably,  or  all  but  invariably,  stops 
before  the  pulse, — the  death  is  asphyxial  not  syncopal.  It  is 
easier  to  kiil  through  the  medulla  oblongata  by  arresting  respira- 
tion, than  by  directly  or  indirectly  annihilating  the  heart's  motor 
innervation  and  irritability.  Some  further  influence  is  wanted,  in 
order  that  the  common  sequence  of  failures  shall  be  inverted,  and 
that  cessation  of  all  action  in  the  heart  shall  precede  that  in  the 
lungs.  Now  that  further  influence  is  to  be  found,  in  the  human 
subject,  either  in  pure  and  inexplicable  idiosyncrasy ;  or  in  pre- 
existing perversion  of  cardiac  innervation;  or  in  actual  disease, 
most  commonly  fatty  metamorphosis  of  the  sarcous  or  nervous 
structures  of  the  heart.  These  seem  to  be  the  conditions  which 
occasionally  convert  paralytic  suspension  of  cardiac  movement  into 
the  second  instead  of  the  third  element  of  somatic  deatJi.  Nay, 
more,  it  is  well  conceivable  that  in  some  instances,  where  the 
heart  is  in  a  dynamic  point  of  view  very  exceptionably  impression- 
able, or  where  its  own  proper  nervous  structure  has  been  exten- 
sively disorganised,  its  movements  shall  be  arrested,  before  even 
the  nervous  centres  themselves  have  given  evidence  of  functional 
disturbance.     Death  would  then  be  primarily  and  truly  syncopal. 

8'J3.  Anatomical  Characters. — Does  death  by  syncoj)e  entail, 
as  matter  of  necessity,  any  particular  state  of  organs,  distinc- 
tive of  itself,  and  constituting  its  anatomical  character?  I 
believe  this  question  must  be  answered  in  the  negative.  The 
mechanism  of  syncope  is  so  various,  its  accomplishment  some- 
timea  so  thoroughly  instAutaneous,  sometimes,  relatively  speaking, 
BO  gradual,  that  the  walls  and  cavities  of  the  heart  cannot  be  ex- 
jicctud  to,  aa  they  actually  do  not,  present  invariably  the  same 
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characters.  In  one  case  syncope  is  preluded  by  feebleness,  in 
another  by  spasmodic  force,  of  contraction :  one  individual  is 
gorged  with  blood,  another  is  aureniic,  at  the  moment  of  the 
Lean's  last  beat. 

Hence  it  is,  that  in  some  cases  the  muscular  structure  is 
thoroughly  flaccid,  the  cavities  large  and  gaping ;  in  others  the 
walls  firm  and  rigidly  contracted,  the  cavities  small  and  closed, — 
the  heart's  last  etfort  terminating  in  ventricular  systole.  So, 
again,  the  cavities  may  be  empty  ;  they  may  contain  a  small 
quantity  of  blood,  fluid,  grumous  or  fibrinous  ;  they  may  contain 
good  quantities  of  grumous  blood.  Such  blood  as  is  present,  is 
pretty  equally  distributed  to  both  sides  of  the  organ,  or  there 
may  be  an  excess  on  the  right, — though  never  to  the  degree  seen 
in  death  by  genuine  asphyxia.  There  may  or  may  not  be  fluid 
blood  or  actual  fibrinous  clot  in  the  pulmonary  artery, — of  course, 
it  18  meant,  exclusive  of  cases  where  actual  thrombosis  in  the 
▼easel  is  the  cause  of  death. 

Bichat  taught  that  when  syncopal  death  occurs  in  the  course  of 
rarions  diseases  indiscriminately,  the  lungs  are  "as  a  constant 
rule  almost  entirely  free  from  blood."  •  He  ascribes  this  freedom 
of  the  lungs  to  sudden  cessation  of  the  circulation  ;  but  in  point 
of  fact  the  cessation  is  not  always  absolutely  sudden.  There  is 
time  allowed  for  stagnating  blood  to  accumulate  in  the  pulmonary 
Teasels.  And  so,  as  matter  of  experience,  some  slight  engorge- 
ment may  be  found  occasionally  in  jMirfectly  healthy  lungs  after 
^^copal  death ;  never,  however,  that  massive  engorgement  of 
capillaries  and  fine  vessels  appertaining  to  asphyxia.  Thus,  in  the 
remarkable  case  of  a  gentleman,  who  died  by  instantaneous  syn- 
cope while  in  the  act  of  signing  his  name  (the  signature  was 
about  half  completed)  to  a  few  testamentary  words,  there  was  con- 
considerable  engorgement  of  both  lungs.  Here,  however,  chill 
had  had  distinct  influence  on  the  death,  though  the  patient  died 
in  his  bed.f 

The  encephalon,  unless  under  circumstances  wholly  exceptional, 
is  pale  and  bloodless. 

324.  Symptoms. — Syncope,  whether  induced  directly  by  failore 
of  the  heart's  irritability,  or  indirectly  through  deficient  eapply 
or  pen'ersion  of  nervous  influence,  by  loss  of  blood,  or  by  me- 


•  Vie  et  Mort.  |i.  18»,  .liJmo  e.lit.  180«. 

♦  Thi»  will  bfcjiroi"  the  mlijivt  "f  pruo.rili  ng«  in  the  Conrt  of  Probata  ;  whfr*  it 
L  «M  ImU,  tlia  ddiciency  of  witii«<j>«t'  KigMlurrs,  «diI  vU  \h»  ineomplctcMM  of  th* 

r'f  own  ligiutiur,  dcpnvcJ  the  iloraiiirtit  of  all  legtl  ngnifieano*. 
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chanical  causes,  occurs  with  very  much  the  same  train  of  sjTnp- 
toms  when  actually  and  completely  developed.  But  in  respect  of 
premonitory  occurrences  and  the  sequence  of  symptoms,  differences 
occur  according  to  the  nature  of  the  cause. 

(o)  PreHwnitonf. — The  more  important  of  these  are :  nausea, 
sinking  feel  at  the  epigastrium,  disturbed  vision,  vertigo,  tinnitus 
aurium,  confusion  of  thought,  pallor,  drawing  of  the  features, 
inclination  to  clammy  perspiration,  tremulous  contraction  of  the 
muscles,  or  slight  convulsions,  chattering  of  the  teeth,  and  failure 
of  the  pulse.  One  or  more  of  these  mny  announce  the  coming 
syncope  ;  but  in  a  certain  proportion  of  cases  the  actual  stoppage 
of  the  heart's  action  is  sudden,  or  perfectly  instantaneous  and 
unpreluded. 

(b)  Actual. — As  the  syncopal  state  grows  more  complete,  the 
pulse,  though  absolutely  wanting  at  the  wrist,  may  often  be  faintly 
felt  ill  the  carotids  ;  the  patient  becomes  totally  unconscious  ;  the 
surface  cool,  clammy,  or  natural  in  feel  and  temperature ;  the 
features  contracted  ;  the  uares  pinched ;  the  lips  of  marble  pallor ; 
the  face  and  skin  generally  more  or  less  blanched;  the  respira- 
tion suspended  completely,  or  almost  imperceptible ;  the  pupils 
dilated  :  in  some  few  instances  the  sphincters  of  the  bladder  and 
rectum  relax. 

Meanwhile  the  heart's  impulse  may  be  almost  or  completely 
lost  to  the  eye  and  hand ;  the  sounds  nevertheless  may  still  re- 
main distinctly  audible ;  both  are,  of  course,  exceedingly  feeble, 
the  first  very  short,  the  second  generally  lost  at  the  apex.  When 
the  heart's  motion  wholly  ceases,  and  the  syncopal  state  is  carried 
to  its  extreme  point,  no  vestige  of  sound  can  be  caught  Abso- 
lute suspension  of  cerebral*  and  of  pulmonary  action  follows. 

Pre-existing  murmur  may  cease  to  be  audible,  though  the 
heart's  sounds  continue  perceptible  ['-i2;i]. 

325.  Duration. — Lasting  for  an  instant  only,  for  seconds,  or  for 
a  very  Jen  minutes,  ordinary  syncope  terminates  by  gasping  or 
rather  sighing  respirations,  at  long  intervals,  and  gradual  return 
of  pulse,  consciousness,  and  colour.  Sometimes  vomiting  or  dis- 
charge of  flatus,  convulsions,  palpitation,  or  profuse  perspiration, 
take  place  at  the  time  of  returning  consciousness.  Various  partes- 
thesiw  may  be  felt  in  the  limbs,  and  the  ])henomena  of  rc-«8tab- 
lishment  of  somatic  life  arc  on  the  whole  generally  represented 
by  persons,   who  have  actually  felt   them,  as  painful  and   dis- 

•  Tlie  UKnctit  nynoiivina  of  aynmiw,  Miqiiiuin,  ani'mi  tnd  leipolMymia,  ihow  Uia 
ImiiorUnoc  o(  tliU  elciuent  of  the  aynijitomutulogy. 
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tressing.  Yet  not  always  so,  if  we  may  trust  the  quaint  and  pic- 
turesque description  li-ft  us  by  Montaigne  of  his  recovery  from 
fainting  caused  by  a  fall  from  horseback.  ..."  Mais  d  la  v^rit6 
non  seulemcnt  exempte  de  deplaiair,  ains  mesl^e  h  cette  doulcenr 
que  sentent  ceulx  qui  se  laissent  glisser  au  somraeil.  ...  Je 
prenais  plasir  k  m'alanguir,  et  k  me  laisser  aller."  (Essais, 
liv.  ii.  chap,  vi.)  In  the  same  chapter  the  acute  essayist  ex- 
presses the  opinion  that  in  all  probability  the  moment  of  passage 
from  life  to  death  is  unattended  with  travail  or  suftering  of  auy 
kind, — an  opinion  much  better  in  accordance  with  serious  obser- 
vation than  that  upheld  by  professional  theosophists,  who  are 
eloquent  concerning  the  sharp  pangs  that  precede  death,  and  the 
agony  attending  the  sepanition  of  soul  and  body.  Infinitely 
more  likely  to  be  true,  judging  even  from  my  own  clinical  obser- 
vation of  multiform  modes  of  dissolution,  amid  surroundings  the 
most  varied  (in  poverty  and  in  wealth ;  in  youth  and  in  age ;  in 
men  and  in  women ;  in  the  peaceful  lull  of  emotional  quietude, 
and  in  a  state  touching  on.  the  border  regions  of  despair ;  in 
wearied  inditference  to  all  the  evils  and  all  the  goods  of  life,  and 
in  a  spirit  of  clinging  devotion  to  some  loved  thing  on  earth  ; 
]«>nely,  among  strangers,  and  caressed  to  the  last  by  relatives  and 
friends;  in  faith  the  strangest  and  in  utter  disbelief  of  any  known 
creed), — infinitely  more  likely  to  be  true,  that  the  passage  from 
life  to  death  is  accompanied  with  jdeasurable  instead  of  painful 
sensations.  And,  in  l)earing  this  faithful  witness,  I  merely  lend 
support  to  the  doctrine  concerning  the  sensational  accompani- 
iiientB  of  the  act  of  dying  held  by  Cicero,  Seneca,  Lncan,  Barthez, 
and  many  other  medical  and  non-medical  philosophers.* 

It  would  be  difiicult,  if  not  impossible,  to  fix  with  certainty 
the  length  of  time  the  heart  may  fail  to  give  signs  of  jiction  either 
to  the  hand  or  ear  of  the  observer,  without  necessarily  ceasing  to 
Iteat  for  ever.  But  I  do  not  believe  there  is  any  record  of  trust- 
worthy character  proving  that  its  action  has  ever  been  re-estab- 
liahed  after  all  cardiac  sound  had  cea.sed  for  five  minutes.  + 

326.  Diapiosis. — {a)  Syncopal  unconsciousness  will  be  dis- 
tinguished from  that  of  afji/ojxia  by  the  pallor  of  surface ;  in  the 


*  On  tba  whole  labjeot  the  curioni  nadrr  will  find  aonis  rvrj  iatemting  matter 
OoUaet*!  in  \\iaX  itnuignt  of  boolu,  "  Le  Leodemain  de  U  Mort,"  by  Fignier  (iiime 
IdiL.  p.  400). 

f  Jont  (•ereioptorily  affirm*,  that  the  abscnoa  or  ■usciiItaVirT'  lignt  of  Mirdiae 
aftion,  •veil  if  "  i-rolanged  foraomo  mimiloa,"  ia  not  an  "  infaililile  »igu  of  death." 
i"  t)«  la  HuK  et  ilo  sen  Caraettoes,"  p.  81.)  Bat  the  real  ijueation  ii,  what  does  tha 
lilil*  word  "  aome  "  mean  I 
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latter  state  congestion  and  general  lividity  of  the  head  and  face 
exist,  and  the  heart  continues,  though  feebly,  to  beat 

(4)  In  urcemic  cottuj,  or  semi-coma,  there  is  pallor  of  face  to 
deceive,  but  it  is  an  oederaatous  pallor ;  the  odour  of  the  breath 
is  urinous ;  and,  finally,  the  state  of  the  heart's  sounds  and  tlie 
fulness  of  the  pulse  at  the  wrist  will  prevent  error. 

(c)  Apoplexy,  though  traced  post  mortem  to  cerebral  hremorr- 
hage,  sometimes  occurs  with  pallor  of  face;  the  state  of  the  pulse 
and  of  the  heurt  prevents  the  possibility  of  error, — in  apoplexy, 
neither  heart  nor  pulse  fails  in  strength,  and  both  may  act  with 
undue  energy. 

[d)  Hysterical  Trance  or  Lethargy,  with  absolute  motionless- 
ness,  closure  of  the  eyes,  almost  complete  suppression  of  respira- 
tion, simulates  syncope;  but  there  is  no  pallor,  and  the  pulse 
beats  steadily  and  with  distinctness. 

(c)  The  only  serious  difficulty  consists  in  diagnosing  with 
certainty  that  rare  form  of  prolonged  syncopal  trance,  in  which 
tomatic,  and  ultimately  even  molecular,  death  may  be  closely 
simulated. 

The  alleged  characters  of  real  death  may  be  enumerated  as 
follows.  Absolute  immobility  of  the  body  ;  cooling  of  the  surface ; 
muscular  (cadaveric)  rigidity;  opacity  of  the  tips  of  the  fingers, 
examine<l  opposite  a  strong  light ;  lividity  and  stjiining  of  dejiend- 
eut  parts ;  an  odour  sui  generis ;  absence  of  moistening  of  the 
mouth  after  it  has  been  artificially  <lried ;  relaxation  of  the 
sphincters  ;  the  existence  of  higher  thermometric  temperature  at 
a  certain  depth  within  the  bowel  than  on  the  surface;*  total  ab- 
Bence  of  cardiac  sounds  ;  absence  of  breath-mark  on  a  glass  held 
close  to  the  mouth  ;  non-formation  of  blebs  under  the  action  of 
boiling  water  dropped  on  the  skin ;  f  non-appearance  of  blood 
from  incision  of  a  mucous  membrane;  insensibility  of  themusdea 
to  the  galvanic  current;  state  of  flexion  of  the  tlmmb  within  the 
flexed  fingers ;  flattening  of  the  cornea ;  change  of  form  of  the 
jinpil,  from  the  round  to  the  elongated,  by  lateral  pressure  on  the 
eyeball  (Ripault) ;  dilatation  of  the  pupil  with  insensibility  to  the 
galvanic  current ;  disappearance  (beginning  with  the  deepest)  of 
the  three  images,  which  are  during  life  visible  in  the  depths  of  the 
eye,  if  a  lighted  candle  be  held  before  tiiat  organ  (Legrand) ;  the 

*  For  th«  tcronnt  of  an  inKtrament  invented  for  urertaining  th'u  chuscl«r  by  Van 
Jlfnjrel,  ride  "  0»t  MWirnlede  Pari*,"  1848. 

t  It  appear*  certain,  howrvrr,  tliat  bleha  will  •omptimes  form  after  real  death. 
Martinnt,  of  Ljona,  afflrnu  that  a  diy  Teainle  may  form  after  death,  under  the  (lama 
of  a  candle,  but  neTer  a  liquid  one. 


non-oxidation  (even  at  the  end  of  half-an-hour  or  an  bour)  of  a 
needle  inserted  into  the  flesli  (Laborde). 

Many  of  these  characters  will  be  useless  at  frit ;  that  is  in 
determining  whether  on  the  instant,  of  their  occurring  (and  in  cer- 
tain legal  aspects  this  may  be  all-important)  the  phenomena  be- 
fore us  are  those  of  syncope  or  of  deaf  li.  Besides  the  conscientious 
analysis  of  Josat  (pp.  cit.)  has  shown  that  no  single  one  of  these 
characters  is  worthy  of  implicit  trust ;  but  in  proportion  to  the 
nnmber  of  them  associated  in  any  instance,  may  the  certitude  of 
decease  be  assumed.  Still  in  doubtful  cases,  before  a  positive 
opinion  is  hazarded,  sufficient  time  should  be  allowed  for  the 
development  of  putrefactive  changes ;  lest  a  catastrophe,  one  of 
the  most  horrible  the  mind  can  conceive,  occur. 

The  feats  of  the  Hindoo  Fakirs,  who  it  is  averred  bury  them- 
selves alive,  and  exist  in  a  state  of  "  self-hj-pnotism  "  for  a  con- 
siderable number  of  weeks  without  oxygen,  seem  to  me  to  rest  on 
no  trustwortliy  evidence.  Even  were  disinterested  witnesses  pre- 
pared to  vouch  for  the  fact,  I  should  avail  myself  of  Hume's 
argument  concerning  miracles  in  general,  and  prefer  believing 
that  a  certain  number  of  honest  persons  had  been  deceived,  than 
that  the  laws  of  nature  had  been  reverse<I.  The  raising  of  a  mango- 
tree  from  the  seed  in  a  single  hour — stem,  leaves,  flowers,  fruit — 
a  prodigy  daily  accomplished  by  Hindoo  operators,  is  a  sufficient 
evidence  of  the  remarkable  powers  of  deception  posse8se<l  by  these 
people.* 

327.  Prognosis. — In  the  immense  majority  of  cases  syncope  is 
recovered  from,  and  without  sequential  ill-effects.  Nevertheless, 
if  chance  brought  the  physician  in  presence  of  an  attack  of  syncope 
in  a  person  of  whose  medical  history  he  knows  nothing,  and  more 
especially  if  that  person  were  no  longer  young,  a  cautious  opinion 
as  to  the  issue  should  be  given.  Organic  disease  of  fatal  ten- 
dency may  in  truth  be  present,  but  prove  undiscoverable,  on 
acx:oaut  of  the  heart's  ^uosi-inaction,  or  but  feeble  effort  at  pulsa- 
tion. It  is  affirmed  that  syncope  has  sometimes  terminated 
fatally  in  ca^es  of  pure  amemia;  and  inasmuch  as  I  have  seen 
•ucfa  anaemia  end  by  death,  I  can  well  conceive  that  its  immediate 
mechanism  may  be  sj-ncopa). 


•  Th»  exact  nunner  in  which  Ihcjugglpn.  nrweed  it  thi«.  Htving  had  the  pt)und 
to  thftnicire*  all  tlie  previoii*  night,  thvy  make  their  exhibition  the  follon-ing  da*. 
First  tii«3r  aow  a  lecd,  jilant  it,  imt  a  gi^'at  baiiket  over  the  gronnd,  remors  tt>» 
ha*kvt  in  to  many  minutes,  and  tha'K  the  plant  growing,— cover  »gun,  nunor* 
•Mio,  and  abow  the  plant  with  the  leaves, — cover  aj^in,  remove  and  ahow  it  wUli 
Dowera, — GDall}',  once  more  repeating  the  process,  exhibit  it  with  fruit. 
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On  the  other  hand,  syncope,  instead  of  destroying,  proves  tlje 
very  means  of  preserving,  life  under  certain  special  circumstances. 
The  fatal  termination  of  grave  haemorrhages,  traumatic  and 
idiopatliic,  is  very  frequently  prevented  by  failure  of  the  heart's 
action  giving  the  necessary  time  for  the  stagnating  blood, 
within  the  bleeding  vessels,  to  coagulate  and  close  their  opened 
orifices. 

328.  Treatment. — (a)  In  treating  an  attack  of  syncope,  the  first 
measures  are  to  place  the  patient  horizontally  with  the  head  on,  or 
below,  the  level  of  the  shoulders,  to  allow  a  free  circulation  of  cool 
air,  and  remove  all  pressure  from  the  neck  and  chest  If  the  sjti- 
cope  be  cauficd  by  loss  of  blood,  a  tourniquet  may  be  applied  with 
advantage  to  one  or  both  femoral  arteries.  Stimulant  impressions 
on  the  nerves, — on  those  of  the  nostrils  and  lungs  by  ammonia, 
strong  acetic  acid,  the  fumes  of  burning  feathers, — on  those  of  the 
skin  by  the  cold-water  dash,  the  application  of  vinegar  to  the 
temples,  slapping  the  palms  of  the  hands  or  surface  generally, 
frictions  with  stimulant  liniments  along  the  spine, — on  those  of 
the  stomach  (if  the  patient  be  sufficiently  recovered  to  swallow),  by 
a  draught  of  cold  water,  frequently  arouse  the  heart  instantane- 
ously, .^ther,  aromatic  spirits  of  ammonia,  or  brandy,  should  be 
given  internally, — if  possible,  by  the  mouth  ;  if  this  be  impossible, 
and  the  fit  be  prolonged,  enemata,  containing  ammonia,  turpen- 
tine, or  brandy,  may  be  administered.  It  is  scarcely  necessary  to 
say,  that  if  protracted  syncope  depend  on  an  overloaded  state  of 
the  stomach,  an  emetic  should  be  given  (by  the  rectum,  if  other- 
wise impossible)  :  flatulence  may  be  relieved  by  the  rectum-tube, 
and  an  asaftetida  aud  cnjupiit  enema. 

(li)  In  cases  of  protracted  fainting,  assuming  the  serious 
character  of  suspended  animation,  hot  applications,  sinapisms  or 
turpentine  fomentations,  to  the  heart  and  spine,  electro-galvanism, 
and  artificial  respiration,  must  be  successively  had  recourse  to.  If 
the  cause  be  loss  of  blood,  transfusion  presents  itself  as  a  final 
measure.    The  last  three  agents  require  special  consideration. 

(c)  Valentin,  Ileule,  Budge,  and  others,  have  distinctly  shown 
that  the  heart's  action  maj  be  re-excited  after  stoppage  by  gal- 
vanic stimulation  of  the  roots  of  the  spinal  accessory  nerve,  and  of 
the  first  four  cervical  nerves,  aud  uf  the  sj'nipathetic  filaments  be- 
longing to  the  organ.  Schiff  stales  that  increase  of  the  heart's 
vigour  takes  place  under  very  gentle  stimulation  of  the  pneumo- 
gastric.  The  careful  experiments  of  Lister*  seem  to  establish  the 
*  BoyalSoe.,  Aug.  IS,  1828. 
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general  conclusion,  that  very  mild  galvanic  currents  passed  from 
the  posterior  region  of  the  spine,  in  tlie  course  of  the  vagi,  and 
tlirough  the  cardiac  sympalhetic  excite,  while  strong  currents 
exercise  an  "  inhibiting  "  influence  upon,  the  heart's  actions.  But 
when  exhaustion  has  occurred  in  the  animal  experimented  upon,  a 
much  stronger  current  is  required  to  stimulate  the  heart,  than 
when  its  nervous  energy  is  scarcely  or  not  at  all  impaired.* 

Tlic  practical  guidance  seems  clear  as  to  the  force  of  galvanic 
currents  to  be  emjiloyed  in  cases  of  jirotracted  syncope  in  the 
human  subject  The  gentlest  amount  of  galvanic  stimulus  should 
first  be  tried:  but  it  is  plain,  if  there  has  been  much  previous 
exhaustion,  a  powerful  current,  wliich  under  ordinary  circum- 
stances would  have  arrested  tlie  heart's  play,  may  bo  required  to 
revive  it.  Caution  is  obviously  of  deep  importance;  Brown-Sequard 
is  doubtless  correct  in  his  strong  assertion  :  "  the  best  means  we 
possess  for  diusfn/yin^  the  remains  of  life  in  dying  persons,  is  to 
subject  their  nerves  and  their  muscles  to  the  exciting  oaAexhaust- 
in(j  action  of  galvanism."  So,  too,  a  Committee  of  the  Societo 
d'Emulation  de  Paris  found  that  electricity,  employed  as  a  general 
ner\ous  stimulant,  rapidly  exhausted  the  nervous  excitability  of 
animals  in  the  last  stage  of  chloroform isation.f 

{d)  Transfusion  of  blood  has  been  mentioned  as  a  final  remedy 
when  suspended  animation  depends  on  excessive  haemorrhage. 
The  propriety  of  the  measure  under  these  circumstances  is  self- 
evident.  But,  jwssibly,  even  in  prolonged  syncopal  trance  of 
other  mechanisms,  the  injection  of  blood  might  stimulate  the  vaso- 
motor system  of  nerves,  and  so  act  on  the  hearL  The  marvellous 
effects  of  saline  injections  in  cholera  Asiatica,  suggest  the  possi- 
bility of  their  proving  yet  more  useful  in  syncopal  loss  of  anima- 
tion. Again,  a  ])atient,  quasi-dead  from  cholera,  may  bo  tempo- 
rarily resuscitated  by  the  injection  of  a  fluid  imitative,  in  temi)erature 
and  saline  constitution,  of  the  water  and  salts  of  the  blood  :  true, 
in  the  great  majority  of  cases  he  eventually  perishes ;  but  here 
there  is  tlie  disease  to  destroy — in  tJie  case  of  revival  from  mere 
txanco  there  is  none. 

(tf)  In  employing  artificial  respiration  gentleness  is  of  the  lost 
importance.     I  long  since  jwinted  out  the  d/inger  of  protlucing 


•  W«ll«r.  while  iniistirx 
tcltali,"  (ini-liKoiJ  l>)' 
M);v,  nor  litlntHtiun  ' 
itiii)!  Ill*-**  mrvrai. —  I'r.Mii- 

t  Vuiyrt  Mfrlitalc,  isai. 
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interlobular  cmiihyijema  by  too  forcible  insufllation.*  Force  is 
fatal.  And  in  truth  the  efficacy  of  artificial  respiration  in  genuine 
syncopal  trance  must  be  limited  enough.  It  is  another  matter, 
where  syncope  is  secondarj'  to  asphyxia,  as  in  cases  of  imminent 
death  from  chloroform-inhalation. 

B. — Habitual  Feeble  Action. 

329.  Persistent  impairment  in  the  vigour  of  the  heart's  con- 
tractions attends  a  variety  of  orgiiuic  changes  of  its  texture,  acute 
and  chronic.  But  such  impairment  is  also  observable  in  some 
cases,  where  no  appreciable  fiiihirc  or  piTversidn  of  cjirdiac  nutri- 
tion can  be  detected ;  and  to  these  only  is  reference  intended  iu 
the  present  place, 

330.  Symptoms. — Where  the  heart  is  habitually  feeble  in  action, 
coldness  and  clamminess  of  the  extremities,  cedema  of  the  ancles 
and  insteps,  shortness  of  breath,  frequent  inclination  to  faintness, 
sensations  of  languor  and  ennui,  low  spirits,  anorexia  or  depraved 
apjietite,  foul  breath,  and  cun8tii)ated  bowels,  are  more  or  less 
constant  sjrmptoms. 

331.  Phi/sical  si<fns. — The  heart's  impulse  is  feeble;  its  sounds 
want  tone.  Reduplication  of  the  diastolic  sound  at  the  base  is 
common,  and  palpitation  easily  excited. 

332.  Treatment. — This  state  of  things,  which  may  be  principally 
seen  in  young  females,  and  often  in  connection  with  disordered 
menstruation,  is  curable  by  attention  to  the  state  of  the  uterus, 
and  by  the  tonic  invigorating  plnn  of  treatment.  Moderate  walking 
exercise  is  essential,  though  commonly  very  much  disliked  by  the 
patient     Horse  exercise  proves  serviceable  also. 

V.  Angina  Pectoiiis. 

333.  By  the  terms  angina  pectoris,  syncope"anginosa,  and  suffo- 
cative breast-pang,  is  understood  a  paroxysmal  neurosis,  in  which 
the  heart  is  essentially  concerned.  As  far  as  it  goes,  this  defini- 
tion is,  doubtless,  unassailable  ;  its  logical  defect  is  inadequacy; 
— a  defect  that  cannot  be  got  rid  of,  until  our  notions  of  the  inti- 
mate nature  of  the  afi^ctiou  acquire  much  greater  solidity,  than 
they  at  present  possess. 

334.  Symptoms. — The  dominant  symptom  of  angina  is  pain ; 
without  tliis,  the  complaint  cannot  be  said  to  exist.     Next  iu 

•  CyrJopiediB  of  Surgery,  art.  Emptiywina,  p.  79,  1842.  In  •  written  rommnni- 
rntioii  from  Dr.  Slokcjs,  tlie  wrilrr  iinrilionii  th«t  a  *uiciili<  Viy  forcible  dUtriikion  of 
the  lung,  tliruugli  liuldioj;  the  bri-alli,  had  jUit  occurrvil  iu  L>ubliu  (1871). 
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importance,  if  not  in  truth  equally  essential  to  our  idea  of  tlio 
afTcction,  stands  a  sense  of  impending  and  speedy  dissolution, 
preceded  or  not  by  faiotness. 

(a)  The  essential  sca-t  of  the  pain,  in  the  great  majority  of  cases, 
corresponds  to  the  pra3cordial  jiart  of  the  lower  sternal  region, — 
as  far  as  mere  topognqjliy  goes,  it  seems,  consequently  m(3re 
directly  connected  with  the  right  than  tlie  left  side  of  the  heart. 
By  some  exceptional  persons,  the  pain  is  especially  referred  to  the 
middle,  or  e%'en  upper,  sternal  region. 

Associated  with  this  pain,  appears  tenderness  in  the  spot, — 
cutaneous,  or  at  least  superficial,  /njpertesthc^ia.  There  is  no  posi- 
tive evidence  of  increased  tactile  sensibility  of  the  heart  itself. 

In  character,  the  pain  is  rarely  dull   or  aching;    much  more 
commonly  gnawing,   tearing,    lancinating,    cramp-like,    or    in- 
describable,— an   exquisite   torture,   grasping,   constrictive,   and 
uffocative. 

{Jb)  Synchronously  with  the  cardiac  seizure,  or  a  little  later  than 
this,  there  may,  or  may  not,  occur  (the  affirmative  by  far  the 
more  commonly)  various  painful  sensations  in  other  parts.  Pain 
shooting  to  the  mid-dorsal  spine,  to  the  left  side  only,  or  to  both 
sides,  of  tlie  neck  and  occiput,  the  left  shoulder,  the  entire  length 
of  tlie  left  arm,  or  stopping  short  either  at  the  insertion  of  the 
deltoid,  or  at  the  beud  of  the  elbow,  or  limited  to  the  middle 
inner  aspect  of  that  arm,  or  similarly  afifecting  both  arms,  or 
much  more  rarely  the  right  arm  alone,  or  sometimes  passing  to 
the  left  leg,  sometimes  invading  the  four  extremities  at  once,  and 
occasionally  involving  even  the  testes, — ^pain  thus  localised,  pos- 
sesses the  shooting,  stinging,  tingling,  and  benumbing  qualities 
of  neuralgia.  These  pains  are  habitually  regarded  as  secondary, 
reflex,  or  sj-mpathetic  offsets  from  the  cardiac  nerves  primarily 
involved. 

(c)  StaU  of  the  PuUe. — NotJung  can  be  more  contradictory 
than  tho  statements  of  writers  concerning  the  state  of  the  pulse 
in  angina;  cases  free  from  obrtous  organic  disease  of  the  sub- 
stance and  of  the  valves  of  the  heart  have  evidently  not  been 
discriminated  from  others  in  which  more  or  less  grave  lesions  of 
tLo  kind  exi8te<l.  It  is,  further,  very  necessary  to  separate  the 
puUe  of  tho  seizure  from  that  of  the  interval. 

Now  the  poise  in  the  interval,  as  far  as  I  have  seen,  possesses 
).  :d  character;  in  frequency  and  in  force,  and  in  rhythm,  its 


s  are  those  of  health, — provide<l  the   di 


lisease   be  either 
ostensibly  dynamic,  or  there  bo  no  obvious  structural  change 
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pfOKnt,  capable  of  aocoonting  for  perreisioa  in  one  or  more  of 
tboM  cboracten.  I  hare  rety  nuvlj  eeoi  a  patient  in  tbe  actual 
height  of  ao  aogp'nal  parox}'sin ;  Imt  that  towanb  its  dose,  in 
caaea  of  recovery,  (Lere  most  certainly  need  be  oeitker  aecdera- 
tion  nor  irregularity  of  beat,  I  can  aver  from  my  own  experieocei 
An>;ina  roic-iiibles  epilepsy,  in  that  tbe  actnal  fit  is  relatively 
•cidom  witnessed  by  the  medical  obeerrer ;  Btill  cases  have  been 
recorded  ahoiriog  that  in  the  very  extremity  of  the  pain  the  poise 
may  be  perfectly  regular,  and  scarcely  exceed  by  half  a  dozen 
Wats  per  minute  tbe  rate  normid  in  the  individual, — an  increase 
of  fifteen  to  twenty  beats  has,  on  the  other  hnnd,  been  observed. 

In  fits  destined  to  terminate  fatally,  the  pulse  becomes  almost 
inij)erceptil>Ie  for  some  moments  before  death,  and  may  or  may 
not  be  disturbed  in  rhythm. 

(</)  State  of  the  Uespiration. — Dj'spnoja,  subjective  or  objective, 
is  not  an  essential  phenomenon  of  the  anginal  fit.  Tlie  number  of 
respirations  per  minute  may  gecondarili/  be  augmented, — though 
never  to  any  notable  degree ;  but  a  real  sense  of  dyspnoja — a 
marked  increuse  in  the  cruving  for  breath — does  not  occur  in  the 
j)ure  disease.  Sjiccial  hypcrjosthesia  of  the  medulla  oblongata  or 
pulmonary  bninches  of  the  vagus  is  not,  in  other  words,  excited. 
It  may,  on  the  contrary,  almost  be  affirmed  that  the  special 
ncnsibility  of  the  pulmonary  nerves  is  temporarily  maintained 
below  jiar  ;  for  the  amount  of  expansion  with  each  inspiration  is 
lessened,  by  combined  consensualism  and  volition,  from  the  dread 
of  increasing  the  post-stenial  pain,  while  the  number  of  breathing 
iictit  in  the  minute  scarcely  undergoes  any,  and  certainly  not  a 
comincnsurufc,  increase.  IJy  an  effort  of  tlie  will,  if  the  patient 
have  the  courage  to  risk  tlie  cliauce  of  u  moment's  extra  agony, 
tlio  chest  may  be  freely  expanded.  Nay  more,  there  are  excep- 
tional owes  wherein,  as  long  since  noticed  by  Parry,  momentary 
release  from  suflering  is  obtained  by  taking  a  full  inspiration, 
throwing  the  shoulders  back,  straightening  the  spine,  and  keeping 
at  the  "top  of  the  brealh." 

I  have  known  more  than  ono  anginal  patient  refuse  to  sit  down 
during  a  protracted  examination,  from  the  fear  of  bringing  on  a 
paroxysm  of  pain.  Some  short  while  since  a  sufl'erer  of  the  kind, 
silting  iH'fore  n>e,  sudtlenly  starteil  to  his  feet  with  a  look  of 
the  most  ngonixod  fear :  warned  by  "  uiKuisiness  "  in  the  cardiac 
nigion,  that  a  fit  was  imminent,  ho  succeeded  in  arresting  it  by 
■aauming  the  erect  posture. 

It  may  safely  be  (lesumed  that  in  cases  of  angina,  where  marked 
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lividity  of  the  face  and  genuine  dyspnoea  exist,  either  the  orifices 
or  walls  of  the  heart  are  gravely  unsound,  or  pulmonary  disease  of 
some  kind  coinpliciitcs  the  seizure. 

(<;)  Alimeiitari/  Canal. — The  gastric  branches  of  the  ragus  are 
not  alwnys  implicated.  But  violent  and  continued  eructation  (not 
explicable  by  the  nature  or  recency  of  the  last  meals)  and  some- 
times vomiting,  every  now  and  then  prove  the  existence  of  irri- 
tation in  those  filaments.  Flatulent  distension  of  the  entire 
abdomen  is  sometimes  observed.  There  seems  to  mo  little  reason 
to  doubt  that  gas  is  actually  secreted  in  some  of  these  eases. 

(_/")  Ncrcous  Centre/I. — The  mind  Imbituiilly  remains  clear,  the 
patient  being  conscious  of  all  that  goes  on  around  him.  The 
faculty  of  perceiving  pain  remains  almost  to  the  last  moment 
vividly  acute.  Tliere  are  instances  in  which  the  extreme  anguish 
seems  to  deaden  perceptive  power  in  regard  of  all  i)ut  itself;  and 
patients  on  recovery  will  prove  unable  to  remember  any  circum- 
stances attending  their  past  paroxysm  but  the  pain  itself. 

Slight  convulsions   occur  occasionally ;    the    gravest    tetanic 
spasms,  with  complete  opisthotonos,  have  been  witnessed.     When 
1  tlie  seizure  has  been  of  this  kind,  tonic  spasm  may  hold  on,  in 
'lome  spots,  hours  after  the  actual  fit  has  passed  away." 

{g)  Organs  of  Sense. — In  extreme  cases,  and  not  alooe  where 
death  is  near  at  hand,  the  sight  may  fail  more  or  less  completely. 

{h)  There  may  bo  a  full  discharge  of  watery  urine. 

(»)  Genera!  Symptoms, — The  general  symptoms  are  those  of 
ncn-ous  shock,  —  pallor  of  surface,  cold  clammy  perspiration, 
fall  in  temperature  of  the  surface  generally,  intense  anxiety  of 
count«nance,  and  not  only  dread  of  approaching  dissolution,  but 
profound  conviction  that  life  cannot  go  on  unless  instantaneous 
relief  be  alTorded, 

335.  Physical  Signs. — Tlie  'physical  signs  connected  with  the 
heart,  provided  no  obvious  organic  disease  exist,  are  not  neces- 
sarily n])normal.  The  im[mlse  and  the  sounds  may  be  natural, — 
there  is  no  murmnr.  If  there  be  notable  distiu-lmnce  in  any  of 
those  points,  that  disturbance  is  the  exponent  of  pre-existont 
organic  disease.  Even  rhythm  is  not  of  necessity  disordered, — 
«xcept  where  such  disease  is  present.  All  thifc  is  a  fortiori  true 
in  the  intervals  of  seizures:  a  past  attack  of  angina  leaves  no  im- 
press on  the  structure  or  actions  of  the  organ. 

336.  Mode  of  Seizure. — llic  seizure,  in  the  majority  of  paticnta 
perfectly  sudden,  occurs  without  the  slightest  warning;  in  rare 

•  AUiugliMu,  U.  L'.  1!..  Fi-iu»li'\  vol.  XTii,,  j>  S7. 


198 


DISEASES  OF  THE  HEART. 


instances  the  habitual  sufferer  receives  notice  of  the  coming  fit 
through  certain  curdiac  para'Stliesias.  He  knows  also  that  parti- 
cular movements  and  acts  will  either  positively,  or  nearly  so,  pro- 
duce an  attack. 

I  have  recently  seen  a  case  in  which  the  ptiin  followed  the  re- 
verse of  the  habitual  course  ; — originating  at  the  left  wrist,  and 
extending  thence  almost  immediately  to  the  heart,  the  paroxysm 
then  became  complete.  Here  the  brachial  pain  played  the  part  of 
an  aura. 

Seizures  occur  when :  (a)  the  patient  is  walking  quietly  on  level 
ground,  up  hill,  against  a  strung  wind,  especiHlly  when  these 
movements  are  undertaken  shortly  after  a  meal,  and  oftenest,  as 
far  as  I  chance  to  have  seen,  after  the  earliest  meal  in  the  day  ;  or 
{b)  when  he  is  sitting  quietly  and  undisturbedly  ;  or  (c),  when  in 
bed,  either  awake  or,  more  frequently,  asleep.  In  five  fatal  cases 
observed  by  myself,  the  patient  died  in  bed ;  iu  three,  awoke  to 
die. 

Emotional  excitement  is  not  so  frequent  a  precursor  of  the  fit 
as  might  be  imagine<l.  Such  excitement  may,  however,  precede  a 
fatal  paroxysm,  even  (as  I  have  actually  known)  of  quietly  pleasur- 
able character. 

337.  Termhialiojis  and  Duration  of  the  Fit. — Lastly,  a  few 
seconds  or  a  few  minutes,  the  anginal  seizure  may  continue  to 
recur,  with  variaVde  intensity,  several  times  during  an  hour  or 
more ;  a  paroxysm  may  thus  be  single  or  composed  of  a  number 
of  successive  seizures.  In  either  case,  if  the  issue  be  favourable, 
it  goes  as  suddenly  as  it  cjmie, — leaving  as  its  sequence  a  feeling 
of  general  exhaustion,  accompanied  with  a  strong  sense  of  present 
relief.  Or  death  takes  place  in  the  manners  to  be  presently 
described. 

The  termination  of  the  attacJt  is  sometimes  followed  by  tem- 
porary hydruria. 

338.  Marnier  of  Death. — The  immediate  mechanism  of  death 
appears,  as  far  as  evidence  goes,  to  bo  syncopal.  But  the  condi- 
tions, directly  antecedent,  vary.  Thus  the  fatal  syncope  may  be 
perfectly  sudden,  instantaneous,  coeval  with  a  single  pang, — 
there  may  Iw  no  time  for  struggle,  for  pulmonary  congestion,  for 
external  convulsion  :  the  most  perfect  placidity  of  expression  and 
calmness  of  attitude  are  under  those  circumstances  found  in  the 
cori)8e.*    Or  death  may  be  a  more  deliberate  process  :  the  pulse 

•  In  ncaw  of  Oiia  tpmirs,  where  dcnth  occurrfnl  infilantAnonusly  while  the  pstiont 
vrat  icsdiug ({uittly  iu  bod,  them  waa  so litUi;  iliaturlMiiCii  uf  ihifmiiie,  that  hit  UiUiiit) 
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gradually  fails ;  fits  of  brief  daration  follow  each  other  rapidly ; 
anxiety  and  dread  of  dissolution  reach  their  possible  limit ;  the 
eyes  start  from  the  orbits  ;  cold  clammy  perRjiiration  breaks  out  on 
the  surface ;  the  radiul  pulse  becomes  imijcrccptible ;  the  breath- 
ing grows  laboured ;  trismus  with  clonic  or  tonic  spasms  of  the 
L'mbs,  or  it  may  be  of  the  entire  trunk,  occurs ;  insensibility 
follows,  and  in  this  state  the  suflercr  rapidly  perishes. 

339.  Recurrence. — Angina  belongs  essentially  to  the  class  of 
recurrent  affections, — the  fact  of  one  seizure  having  taken  place  is  a 
reason  why  others  should  follow.  And  with  each  returning  seizure 
the  activity  of  the  directly  exciting  cause  is  generally  noticed  to 
have  lessened  ;  so  susceptible  does  the  nervous  plexus  concerned 
become,  that  an  influence  which  at  first  would  have  failed  to  excite, 
eventually  readily  produces,  a  paroxysm.*  The  first  seizure,  often, 
as  we  have  seen,  comes  of  effort  of  some  kind, — more  particularly 
that  of  walking  briskly  up  a  hill  or  even  on  level  ground.  Sau- 
vages  (17(i3),  exaggerating  the  importance  of  this  character, 
makes  its  occurrence  a  sine  qud  twn,  by  giving  it  a  prominent 
place  in  his  definition  of  the  disease.  The  patient,  forced  by  the 
agony  to  stop,  is  at  once  released  through  the  stoppage  from  his 
suffering,  steps  forward  again,  is  again  brought  to  a  standstill ;  and 
this  process  having  been  repeated  a  variable  number  of  times,  walk- 
ing becomes  possible, — it  may  be  even  with  enjoyment ;  or,  either 
from  dread  of  the  i)ain,  or  from  real  return  of  it  every  time  the 
effort  is  renewed,  the  attempt  is  by-and-by  relinquished.! 

Now,  a  paroxysm  of  this  kind  may,  it  is  affirmed,  remain  single 
for  a  lifetime  of  ordinary  duration,  provided  all  conceivable  excit- 
ing causes  bo  carefully  avoided.  I  have  known  instantaneous 
death  occur  from  angina  in  a  male,  agetl  about  forty-five,  who 
bad  but  three  fits, — the  first  one  year,  the  second  half  an  hour, 
before  the  final  and  fatal  one. 

But  such  distant  recurrence  is  not  the  rule, — the  intervals  of 
frec<lora  gradually  or  rapidly  shorten  ;  and  eventually  emotion  of 
any  kind,  sudden  movement,  the  acts  of  defecation,  of  coughing,  of 
quickly  swallowing  water,  will  induce  a  fit ;  or  no  appreciable 
cause  of  any  kind  may  precede.     Attacks  occasionally,  but  cer- 
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tainly  not  commonly,  take  place  as  the  patient  drops  off  to  sleep. 
It  is  said  the  returns  are  sometimes  distinctly  periodical, — and 
that  this  is  one  of  the  numerous  forms  malarial  neurosis  may 
assu  me. 

340.  Duration  of  the  Disease. — In  regard  of  tliis  point  the 
greatest  diversity  prevails. 

On  the  one  hand  life  may  be  prolonged  for  years  after  the  first 
seizure,  and  in  spite  of  more  or  less  frequent  recurrence.  I  have 
met  with  an  instance  in  which  there  was  the  strongest  evidence 
that  the  first  ])arox}sm  had  occurred  titcnty-f our  years  prior  to  my 
interview  with  (he  patient. 

At  the  other  extreme,  as  matter  of  recorded  fact,  must  be  placed 
a  case  published  by  Latham,  where  death  took  place  in  about  two 
hours  after  the  first  and  original  outbreak  of  pain.  Now  this  case 
justifies  us  in  supposing  that  the  total  duration  may  be  yet 
briefer, — and  that,  occasionally,  instantaneous  and  imwitnessed 
death,  ot'curring  in  persons  jireviously  believed  to  be  healthy,  has 
been  accompanied  with  the  phenomena  of  angina.  Bo  this  as  it 
will,  there  is  no  doubt  that  in  the  generality  of  instances  the  com- 
plaint runs  a  somewhat  protracted  course.  Data  are  wanting 
wherefrom  to  calculate  the  mean  duration  ;  did  wc  possess  the  in- 
formation, it  would  be  practically  inapplicable  to  individuals,  and 
}>rove  simply  a  contribution  to  the  natural  history  of  the  disease. 

341.  Anaiomieal  conditions. — First  there  are  few,  if  any,  struc- 
tural diseases  either  of  the  heart,  its  orifices,  and  its  nntrient 
arteries,  or  of  the  aorta,  which  are  not  to  be  found  recorded  in  the 
narratives  (}ii\\Q post-mortim  examinations  of  different  victims  of 
angina  pectoris.  Secondly,  there  is  no  conceivable  disease  of 
those  structures  and  parts  which  has  not  in  various  individuals 
reached  the  highest  point  of  development,  without  anginal 
paroxysms,  even  of  a  slight  kind,  having  occurred  during  life  :  to 
this  proposition  extensive  calcification  of  the  coronary  arteries 
jierhaps  furnishes  a  solitary  exception.  Tliirdly,  the  organic 
changes  most  frecjucntly  met  with  have  been  fatty  atrophy  and 
flabby  dilatation  of  the  heart ;  obstructive  disease  of  the  coronary 
arteries  by  atheroma  and  calcification  ;  and  calcijicatian  of  the 
arch  and  orifice  of  Uie  aorta,  more  or  less  nuirkcdly  interfering 
in  turn  witli  the  orifices  of  the  coronary  arteries.  Fourthly, 
tlie  rarest  changes  have  been  hypertrophy  and  hypertrophy  with 
dilatation.  In  truth,  it  may  be  doubted  whether  tlioso  conditions 
ill  their  genuine  form,  without  any  combination  of  fatty  mcta- 
liiurpbosis,  have  ever  been  Uie  sole  morbid  states  present. 
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Now  the  conclusions  from  these  premisses  cannot  bo  otlier 
than  that,  even  in  the  most  serious  case  of  textural  change, 
there  is  neurotic  disturbance  beyond  that  change  as  the  essential 
element  of  the  paroxysm  ; — that  textural  cliange  acts  simply  aa 
a  promoter  of  the  seizure  by  render! ug  the  nerves  in  some  way 
more  apt  to  suffer  djiiaraic  disturbance ; — and  that  the  forma 
of  organic  disease  most  favourable  to  that  disturbance,  ail  of 
them,  indicate  mul-uutrition  and  weakened  power  in  the  parts 
concerned. 

If  we  must  place  implicit  faith  in  all  recorded  obscr\'ation8, 
we  are  called  on  to  admit  that  death  may  be  produced  by 
angina,  the  heart  and  vessels  being  texturally  sound.  I  confess 
I  cannot  help  doubting  this.  Ilecent  narratives  invariably  describe 
some  organic  change ;  and  older  accounts  are  not  trustworthy, 
seeing  that  accurate  knowledge  concerning  dilatation,  and  various 
forms  of  mal-nutrition  has  been  the  acquisition  of  the  last  few 
years  only.  My  own  experience,  as  far  as  it  goes,  cmi)Iiaticaliy 
deixises  to  the  constancy  of  structural  disease.  It  has  occurred 
to  me  to  examine  during  life  some  twenty -four  cases  of  thoroughly 
welUcharac'tefised  angina ;  in  every  one  there  were  pliysical 
signs  of  organic  change,  either  in  the  heart,  the  aorta,  or  both.  Tlie 
signs  and  symi>tom8  indicated :  (a)  In  the  case  of  He  heart's 
substance,  either  flaccid,  flabby  enlargement,  associated  or  not 
with  sub-pericardial  fat  or  fatty  metamorphosis, — never  pure, 
sthenic  hypcrtrojiliy,  though  the  character  of  the  impulse  and  of 
the  arterial  pulse  occasionally  made  it  very  probable  an  excess  of 
feeble  muscular  fibre  had  formed.  (A)  In  the  case  of  f/ic  mlvcs, 
aortic  stenosis,  very,  very  rarely  insufficiency,  and  never,  as  far 
as  I  can  recall,  mitral  disease,  either  stenotic  or  reflux.  If  tlie 
latter  txperience  be  also  that  of  obsen'ers  in  genend,  the  fact 
must  be  regarded  as  a  very  important  one  in  the  natural  history 
of  the  disease,  (c)  In  the  case  of  the  aortic  arch,  widening,  sac- 
cular or  not,  with  calcification.  I  have,  besides,  opened,  or  seen 
opened,  the  bodies  of  five  persons  dustroyeil  in  the  actual 
paroxysm ;  the  heart  or  aorta,  or  both,  were  texturally  affected, 
in  all. 

But  it  is  accordant  with  my  experience  to  add  that  fatal  angina 
u  more  to  hv  dreaded  in  tissociation  with  organic  defects, 
either  difficult  or  impossible  to  diagnose  (sudi  as  slight  fatty 
metamori'hosis  and  calcified  coronary  arteries),  than  with  those 
grave  forms  of  structund  mischief  that  are  reodily  discovorablo 
by  phybicul  examination. 
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Has  angina  pectoris,  then,  &ny  anatomical  chariKteT?  In  all 
the  cases  I  have  ojjened  there  was  more  or  less  (sometimes, 
however,  very  slight)  calcification  with  contraction  of  the 
coronary  arteries ;  and  my  memory  (which  may,  however,  be 
treacherons)  does  not  furnish  me  with  any  example  of  very 
liighly  developed  and  extensive  calcification  of  tliose  vessels 
where  anginal  symptoms  had  not  existed  in  more  or  less  definite 
form  during  life.  Still,  calcification  of  the  coronary  arteries  has 
not  always  been  found  by  other  observers  [346]. 

342.  Appearances  dependent  on  Manner  of  Death. — The  ap- 
pearances deiH-'ndent  on  tlie  manner  of  death  are  among  those 
of  syncope.  Here  were,  for  instance,  the  essential  conditions 
discovered  in  the  body  of  a  male,  aged  sixty,  cut  ofi"  in  the 
paroxysm : — 

Twenty-8ix  hoars  after  death  :  weather  cold,  damp  ;  eadatvrie  rigUUff  alreme  : 
Tibices  posteriorly  abundant ;  subcutaneous  tjiick  lavor  of  fat ;  face  pale,  without 
lividity  ;  no  lltiid  in  eithur  pleural  or  pericardial  saca  :  old  plounil  adhesions  |ioiitr- 
riurlv  :  dark  congestiou,  miKlerate  HDteriorly,  both  lungs ;  largf  mass  of  fat  attached 
to  eigfs  of  base  of  rijjht  lung ;  much  aub-i>erioanlial  fat ;  heart  m'l/  fUihby,  may  be 
rolled  up,  not  notably  enlarged  as  a  whole  ;  walls  neither  specially  tliick  nor  tiiin, 
except  about  riKlit  anex,  where  the  aub-pericanlial  fat  has  encruaclie<l  on  the  muacular 
ailDitance  ;  a  litlU  nuid  UmhI  in/oitr  cavitia,  no  coaijula  ;  some  fliiiil  bUiod  in  pulmu- 
nary  aHtriea, — nriOifr  thrombus  nor  embtiliu  ;  no  valvular  dikeaiie  of  any  kind  ;  rrnj 
inatlerate-  athr.roina  u  lui  ctUciJiaition  of  corona  nj  iirtrrirti ;  iiorta,  oitninl  in  entire  lentjth^ 
ealeiflrd  rxinurierlij,  with  miniiU  tiiprrjicini  Jixmreii  here  and  (Jicre.  Very  partial  and 
incipient  fatty  meletvwrphons  of  htartifikrt. 

The  total  absence  of  firmness,  and  of  any  fudication  of 
spasmodic  contraction,*  of  the  heart  (while  cadaveric  rigidity 
existed  in  the  external  muscles  to  a  very  marked  amount)  is 
worthy  of  note, — also  the  almost  complete  absence  of  blood 
from  tlie  heart's  cavities,  and  the  freedom  of  tJie  pulmonary 
vessels  from  thrombal  or  embolic  obstruction. 

343.  Predisposing  causes. — Angina  predominates  vastly  in 
males ;  the  ratio  of  ten  to  one  is  deducible  from  some  published 
estimates.  In  all  probability  the  excess  in  males  is  in  consider- 
able measure  explicable  by  the  greater  frequency,  with  which  they 
Buflfer  from  disease  of  the  valves  and  mouth  of  the  aorta. 

The  disease  is  rare  before  the  fiftieth,  excessively  so  before  the 
fortieth,  year,t — and  tmknown  in  infancy  and  childhoo<l. 

Angina  is  certainly  very  materially  more  common  in  the  better 
than  in  the  humbler  ranks  of  society ;  and  my  own  experience, 


*  In  all  eoaea  I  hare  aeem  after  death,  the  heart's  fibre  was  similarly  flaccid, 
t  Of  ha  »u«^K,  collected  by  Forbea,  80  refer  to  males ;  and  of  8«  patients,  72  had 
pasted  the  tiftietli  year. 
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confirming  that  of  Gilbert  Blane,*  scarcely  supplies  me  with 
more  than  a  solitary  well-defined  example  of  true  angina  in  hos- 
pital practice. 

I  have  seen  a  case  or  two  leading  me  to  surmise  that  spanaemia, 
where  other  conditions  are  favourable,  will  promote  the  occurrence 
of  seizures. 

Laennec  supposed  that  epidemic  influence  renders  tlie  disease 
unusually  common  from  time  to  time. 

It  seems  doubtful  what  part  (if  any)  gout  may  play  in  facili- 
tating the  occurrence  of  true  angina  :  the  disease  often  occurs  of 
necessity  in  gouty  people,  because  gouty,  like  anginal,  sufferers  are 
habitually  elderly  males  of  the  well-to-do  classes. 

The  abuse  of  tobacco  has  appeared  to  me  in  some  instances  to 
have  promoted  the  development  of  the  disease. 

344.  Diagnosis. — Whether  an  intra-thoracic  pain  is  really  anginal 
proves,  as  a  general  rule,  not  difficult  of  determination.  The 
intensity  and  locality  of  the  suffering,  and  attendant  dread  of 
impending  death,  suffice  commonly  to  distinguish  it.  Still  the 
affection  is  occasionally  simulated  more  or  less  closely  by  some 
one  of  the  conditions  grouped  together  further  on  under  the  head- 
ing of  I'seudo-Augina, — to  the  description  of  which  the  reader  is 
referred  for  the  means  of  distinction. 

Admitting  a  given  case  to  be  one  of  angina,  it  remains  to  ascer- 
tain the  structural  conditions  of  the  heart.  The  presence  or 
absence  of  far  tlie  greater  number  of  organic  diseases  can  easily 
be  determined  by  the  rules  given  with  the  account  of  each  of  the 
series.  But  it  unfortunately  happens  that  the  two  organic  affec- 
tions very  commonly  associated  with  angina,  namely,  fatty  atrophy 
of  the  muscular  substance,  and  cjilcification  of  the  coronary  arteries, 
are  precisely  those  least  susceptible  of  sure  diagnosis.  Demon- 
stration of  the  latter  condition  lies  beyond  the  limits  of  existing 
knowledge  wholly ;  and  of  the  great  difficulty  attending  tlie  de- 
tection of  the  former,  unless  in  its  very  aggravated  forms,  enough 
is  said  with  Uie  account  of  the  disease. 

34.i.  Profjnusis. — The  life  of  him  who  has  had  an  unmistake- 
able  attack  of  angina  is  not  insurably  safe  for  an  hour.  And  yet 
existence  may  be  protracted  fur  years.  la  there  any  method 
whereby  we  can  with  a  rcfisonuble  amount  of  security  j)lace  a 
gi>'en  sufferer  among  tliose  who  shall  be  cut  off  perhaps  the  next 
instant,  or  among  tliosc  who  shall  survive  for  years?  I  know  of 
The  presence  or  absence  of  demonstrable  organic  disease 
*  Uui  Clur.  Tiiuu.,  voL  ir. 
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and  the  quality  of  this,  bo  far  from  guiding  us  correctly,  may  prove 
tlie  source  of  complete  error.  I  have  examined  a  man  in  wliora 
n«tLiiig  pliysical  could  be  detected  except  feebleness,  by  no  means 
great,  in  the  cardiac  action,  wko  perisbeil  forty-eight  hours  later 
in  the  paroxysm, — post-mortem  examination  proving  the  absence 
of  any  structural  cbange  except  modenite  softness  of  fibre,  with  a 
very  slight,  almost  problematical,  amount  of  intra-sarcolemmous 
fat.  And  per  contra^  it  has  occurred  to  mo  to  treat  a  certaia 
number  of  c^ses,  where,  in  spite  of  diiferent  forms  of  obvious 
organic  mischief,  life  has  held  on  for  months,  though  paroxysms 
have  all  the  while  more  or  less  frequently  recurred.  Hence  in  my 
mind  there  is  great  fallacy  in  the  dot^triue  that  so-called  "  func- 
tional" angina  ("functional"  doubtless  solely  because  textural 
change  eludes  detectiou)  is  a  relatively  safe  complaint,  and 
"organic"  angina  alone  pregnant  with  constimt  danger.  Nor 
will  the  mildness  of  au  attack,  actually  witnessed  by  a  medical 
observer,  give  warranty  for  his  uttering  a  reassuring  prognosis:  tlio 
next  attack  withiu  an  hour  or  two  (aa  I  have  actually  known)  may 
destroy  life. 

In  short,  the  cardinal  fact  in  the  protjnosis  of  real  angina  under 
ant/  circumstances  is  its  uticertainti/. 

346.  Nature,  seat,  and  tneckanism. — Tliat  angina  pectoris  is  in 
its  essence  neurotic,  appears  from  the  sudden  mlvent  and  departure 
of  the  seizures, — from  the  character  of  the  attacks  wjiile  actually 
pre>sent, — from  tlie  perfect  ease  enjoyed  in  their  intervals, — from 
the  impossibility  of  sm-ely  assigning  to  the  affection  any  spe<-iftl 
anatomical  character, — and  from  the  kind  of  treatment  that  proves 
beneficial. 

Now  pain  is  obviously  enough  the  essential  neurotic  element  of 
the  disease.  As  to  the  nerves  involved,  the  statements  mmle  con- 
cerning cardiac  neuralgia  seem  distinctly  applicable  poi].  Plainly 
the  pain  has  nothing  to  do  with  the  chest-wall, — it  is  neither 
cutaneous  nor  intercostal :  it  is  at  the  least  intrathoracic ;  and  the 
jinal  ivjluenccs  it  exercises  on  the  functions  of  the  heart  in  fatal 
cases,  as  well  as  the  manner  of  its  radiations,'  localise  it  in  the 
curdiae  jtlexus.^    The  special  prononess  of  these  nerves  to  suffer 


•  Vide  Mncllrr'n  Pliysinlojfr,  by  B»ly,  vol.  i.  p.  868. 

t  Siui'o  th«  XmV  vditidii  uf  Itiit  work  was  piililixlied  a  mott  utUrictory  proof  thit 
Oil'  viiw  tlicn  pill  furniird,  and  now  roproducc<l,  ia  luiiMetimo*,  at  Uio  IviiNt,  correct, 
hiin  \nv\\  K>vcn  liy  Lniiocrvnux.  Tbu  ubaenrcv  fuiind  in  n  futJi]  coses  of  angin/i  mscn- 
l.iniy.  witli  c'xii'i«tii>ii,  of  tlu-  portion  of  curdisc  plciii*  lyiuc  on  the  nortu  between  ths 
priiillv  ii.irrnwid  oiron.iry  orilioii,.  'I'luixi  whs  a  ronilitioii  of  the  ooitu  in  \Xm  «lx)t  that 
might  be  ciilk-U  ciifhuxj,.      (Uoxotle  Mud.  de  I'uris,  p.  Vii,  July,  1804.) 
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arises  probably  in  all,  certainly  in  tbe  great  majority  of  coses, 
tfirougb  tbe  disturbing  influence  of  structural  chaogcs  in  the 
heart. 

Tlic  mechanism  of  the  neurosis  seems  centric  (encephalic), 
reflfx,  or  intrinsic,  according  to  circumstances.  AV^c  can  scarcely 
doubt  centric  (encephalic)  origin,  when  the  paroxysm  is  excited 
by  anger  or  other  strong  emotion  :*  when  it  follows  the  ingestion 
of  a  full  meal,  or  the  blowing  of  wind  on  the  face,  we  can  hardly 
question  the  reflex  agency  of  the  gastric  vagus  and  the  trifacial : 
when  the  agony  instantly  succeeds  effort  or  abrupt  movement,  the 
direct  influence  of  the  ciiculation  through  the  heart's  texture  on  its 
own  nerves  seems  clearly  iudiciited. 

But  with  this  pain,  its  essential  element,  does  any  otlicr  nenrotic 
disturbance  co-arise  in  tlie  ftaroxysm  ?  Hc-berden  and  Latham 
es|K>u8e  the  doctrine  of  cardiac  spasm, — but  whether  this  spasm 
be  the  result  of  the  pain,  or,  as  ably  argued  by  the  latter  observer, 
its  cause,  has  been  admitted  to  be  an  unsettled  point.  Parry  and 
Stokes,  ou  the  contrary,  appealing  to  clinical  observation,  assume 
tcmjiorary  increase  of  weakness  in  an  already  weakened  organ,  as 
the  essential  muscular  clement  of  the  anginal  paroxysm. 

For  my  own  part  I  regard  the  itreseuce  of  spasm,  either  initia- 
tive or  sequential,  either  simple  or  with  cramp  [277],  as  alto- 
gether doubtful  in  tlie  ordhian/  class  of  cases.  In  the  tirst  place 
it  surely  appears  incontestable  that  anginal  sufl'ering  may  exist, 
and  in  a  well-developed  form,  without  spasm.  For  how  is  it 
possible  that  a  heart  spsismodically  contracted  can  act  rhythmi- 
cally, as  all  close  observers  admit  the  organ  habitually  does,  where 
no  arijamc  disease,  of  necessity  influencing  the  heidthful  measure 
of  the  pulse,  co-exists  ?  And  if  the  seizure  may  thus  be  pushed 
to  the  innuinence  of  death  without  spasm,  it  seems  unlikely  the 
mode  of  action  should  change  just  at  the  moment  of  the  fatal 
syncope. 

I  cannot  help  believing  it  most  probable  that  the  pain,  when  it 
gravely  alfecls  the  motor  inner>'atiou  of  the  heart,  does  so  para- 
lytically — that  the  death  is  one  of  SHSpeu<letl  and  not  perversely 
excited  contractiou.  When  the  pulse  does  suffer  change,  its 
dominant  i-oudition  is  increasing  weakness ;  Wsides,  iu  the  few 
cases  1  have  opened,  where  the  jiatient  had  been  cut  off'  in  the 
paroxysm,  the  heart  btirc  no  marlia  i>/' recent  «/>asm, — it  was  flaccid 

*  W»  may  kccrpt  u  jnnntfil  that  llin  immorlal  Bichat  rrml  in  the  dortrtMe  1m  m 
flrmtjr  e«pon»ol,  a*  to  llic  ^/nmirn/  ntiii  r'lWW  ioflilrin:!'  of  tin-  rmotion*  on  ttw  ncrrc* 
e(  Um  licatt,  to  the  cxdiuion  ot  any  portiua  at  ihe  grvM  iief  vuiu  ccnUva, 
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and  yielding.  Further,  who  ever  meeta  with  genuine  angina  in 
the  possessor  of  a  strong  purely  hypcrtrophous  heart  ?  And,  again, 
where  death  does  appear  to  result  from  cardiac  spasm,  as  in 
poisoning  by  digitalis  [p.  174],  the  conditions,  preluding  death, 
are  widely  ditl'erent  from  those  of  anginal  dissolution. 

But,  while  holding  on  these  grounds  to  the  doctrine,  that 
weakened  force,  culminating  in  jiaralysis,  is  truly  the  perverted 
motor  state  in  ardinaty  angina,  I  am  not  unprepared  to  believe 
exceptional  cases  may  arise  in  which  simple  spasm,  or  spasm  with 
dislocation  or  rupture  of  fibre  (true  cramp),  really  occurs.  It 
seems  possible,  at  least,  that  in  those  rare  instances  where  intense 
tetanic  spasm  invades  the  external  muscles,  an  analogous  state  of 
the  heart  may  be  the  real  cause  of  its  stoppage ;  but  I  should  not, 
even  so,  be  disposed  with  Latham  to  look  on  the  pain  a«  the  effect 
of  the  spasm,  but  to  view  the  spasm  as  the  reflex  disordered  motor 
result  of  the  pain.  At  the  same  time  it  must  be  admitted  that  no 
such  rupture  has  ever  yet  been  positively  seen.  Even  micro- 
scopical examinations  failed  to  detect  any  such  conditiuu  in  tJie 
cases  I  have  examined ;  let  me  tuld,  however,  they  were  clearly 
paralytic  cases  as  far  as  I  could  judge. 

It  is  not  unworthy  note  how  excellently  the  phenomena  of 
angina  occasionally  contribute  to  demonstrate  the  independence 
of  the  nervous  forces  severally  exciting  mere  muscular  contraction 
and  rhythmical  motion  of  the  heart :  while  llie  former  is  gravely 
and  increasingly  affected,  the  latter  may  maintain  the  even 
measure  of  health  almost  to  the  last  moment  of  existence. 
Pathology  might,  here,  as  in  so  many  other  instances,  have  served 
as  a  guide  to  physiology. 

347.  Treatment,  (a)  Duriny  the  fit. — Sedatives  and  stimulant 
anti-spasraodics  are  the  medicines  essentially  to  be  trusted  to 
during  the  fit  The  doso  of  opium  will  be  measured  by  the  in- 
tensity of  the  pain ;  from  forty  to  sixty  or  eighty  drops  of  lauda- 
num or  of  the  liquor  opii  sedativus  may,  in  a  severe  case,  be  given 
along  with  brandy,  or  from  half  a  drachm  to  a  drachm  of  wther  or 
aromatic  spirits  of  ammonia,  and  repeated  according  to  the  urgency 
of  the  suffering.  Musk,  camphor,  and  belladonna  are  of  very 
inferior  inaportance.  Mustard  poultices  may  at  the  same  time  be 
ajjplied  to  the  heart  and  to  the  dorsal  spine,  or  cloths  wetted  with 
the  strong  liquor  of  ammonia  laid  upon  tlie  precordial  surface. 
Laennec's  suggestion  of  the  transmis-sion  of  a  magnetic  current 
(with  or  without  acupuncturation)  through  the  chest,  has  scarcely 
been  fairly  tested.     An  electro-galvanic  current,  however,  affords 
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better  chance  of  successful  influence,  and  in  a  serious  case  of 
quickly  recurring;  paroxysms,  wbich  seemed  indisposed  to  yield  to 
the  ordinury  sedative  management,  deserves  trial.  Of  the  neces- 
sity of  cautions  proceeding  in  tliis  trial  enough  has  elsewhere  been 
said  [328,  c].  The  mustard  pediluvium,  especially  if  the  patient 
be  gouty,  is  useful ;  the  application  of  chloroform  to  the  pre- 
cordial region,  hazardous.  Inhalation  of  small  quantities  of  a-ther, 
chloroform,  and  especially  of  nitrite  of  amyl,*  have  l)eon  strongly 
recommended :  none  of  these  agents  (though  their  occiisional 
good  effects  are  strongly  testified  to)  can  l>e  employed  without  a 
certain  amount  of  risk.  Hypodermic  injection  of  morphia,  as  Jilso 
ot  atropia,  has  occasionally  proved  more  efficacious  than  internal 
opiates.     Large  doses  of  chloral  are  certainly  very  dangerous. 

Speciality  in  the  circumstances  of  the  attack  may  call  for  special 
treatment 

If  the  patient  be  the  subject  of  undoubted  sthenic  plethora,  and 
especially  if  tiie  heart  Ik?  known  by  previous  examinations  to  be, 
contrary  to  the  rule,  a  well-nourished  one,  the  abstraction  of  blood 
from  a  vein,  or  by  cupping  between  the  shoulder-blades,  bus  been 
held  to  bo  clearly  indicated  ;  but  bleeding  must  not  bo  heedlessly 
undertaken,  and  without  assurance,  as  positive  as  is  att^iinable, 
that  the  heart  is  at  least  not  a  dilate<l,  soft,  or  flabby  one.  It 
has  not  occurred  to  me  to  meet  with  a  case  in  which  bleeding 
seemed  warrantable. 

If  flatulence  and  acidity  exist,  soda,  cajuput  oil,  and  sesqni- 
carbouate  of  ammonia  may  be  administered  with  the  ojiiate  medi- 
cines ;  if  a  large  undigested  meal  lie  in  the  stomach,  it  should  at 
once  be  removed  by  an  emetic  of  sulphate  of  zinc 

(A)  Prevention  of  Jits,  — A  paroxysm,  of  which  a  small  minority 
of  experienced  patients  learn  by  their  feelings  to  expect  the 
approach,  may  sometimes  be  averted  completely  by  an  opiate;  and 
ButTcrers  should  always  cany,  properly  protected,  on  their  per- 
sons, an  antispasmodic  and  se<iative  draught.  One  of  the  best 
sufegniirds  against  seizure  consists  in  the  idea,  that  the  me4ms  of 
averting  evil  consequences,  if  it  occur,  are  within  reacL  In  the 
nui3  instances,  where  an  aura  from  the  left  forearm  ushers  in  the 
fit,  this  might  possibly  be  prevented  by  a  ligature  applied  above 
tlic  elbow. 

(e)  In  the  inUrcaU. — A  person  who  has  had  one  attack  of 
angioA  pectoris  must  rememlier,  that  instances,  in  which  recur- 
tenoe  does  not  take  place,  are  altogether  cxceptiomd,  and  further, 

*  DobcU's  R«poita,  roL  ii.  p.  441 ;  kIm  WiUcm,  "Uncet,"  1889,  toL  L  p.  8S. 
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that  the  pericHls  of  recurrence  gradually  approximate  more  and  more, 
while  each  suci'cssive  jjaroxysni,  as  a  rule,  exceeds  its  predecessor 
in  severity.  If  it  be  true,  as  we  have  seen,  that  a  first  att^ick  is 
often  brought  on  by  an  effort  of  some  kind,  such  as  walking  up  a 
hill,  or  in  the  teeth  of  a  sharp  wind,  on  the  other  hand,  the  most 
trivial  influence  will  eventually  suffice  to  produce  a  paroxysm  ; 
emotion  of  any  kind,  sudden  movements  of  the  trunk  or  arms, 
efforts  at  defecation,  the  acts  of  cougliing,  drinking  rajiidly,  &c. 
Hence,  it  is  clear,  the  subject  of  angina  must  live  according  to 
the  most  stringent  rules;  every  conceivable  precaution  must  be 
taken  to  keep  the  heart  in  a  tranquil  state.  The  patient  should 
give  up  exciting  pursuits  of  all  kinds, — intelloetual,  corporeal, 
and  emotional, — and  learn,  if  ho  be  of  the  //tfnu.s  irritabik,  to 
govern  his  temper.  Daily  exercise  should  be  slowly  taken  on 
perfectly  level  ground,  either  on  foot  or  in  an  easy  carriage  ; 
riding  on  horseback  is  scarcely  to  bo  permitted  with  safely.  The 
diet  should  be  moderate  in  ipiantih',  simple  in  quality;  the  bowels 
never  allowed  to  be  confined.  A  belladonna  plaster  worn  over  the 
heart,  and  an  issue,  seton,  or  perpetual  blister  to  the  arm,  have 
appeared  useful  in  some  cases ;  if  the  patient  have  confidence  in 
counter-irritation,  this  should  by  no  means  be  neglected.  Change 
of  scene  and  travel,  coupled  with  the  use  of  tonics,  vegetable  or 
mineral,  will,  by  improving  the  general  health,  render  the, patient 
(as  a  matter  of  reasonable  probability,  but  not  of  certainty)  less 
prone  to  seizures.  Arsenic,  nitrate  of  silver,  and  sulphate  of  zinc 
are  the  best  of  the  class  of  mineral  tonics,  unless  anf«mia  be 
present,  when,  of  course,  iron  is  tfte  remedy.  The  removal  of 
gout,  in  its  genuine  arthritic  form,  of  chronic  rheumatism,  or  old- 
standing  skin-diseases  should  bo  verj'  civutiously,  if  at  all,  at- 
tempted in  the  subject  of  angina :  r»lief  of  those  complaints  is 
unquestionably  sometimes  followed  by  increased  severity  of  the 
cardiac  afl'ection. 

In  a  case  having  all  the  attributes  of  true  angina,  the  attacks, 
wliich  were  frequent,  ceased  under  the  influence  of  small  doses  of 
chloral  (ten  grains)  taken  twice  daily. 

If  angina  of  malarious  origin  and  periodical  recurrence  really 
exist,  W&  treatment  would  be  that  of  miasmatic  diseases  generally. 

VI. — PsEUDO-ANOfNA    PKlTOniS. 

348.  Genuine  angina  pectoris  is  undoubtedly  a  very  rare  affec- 
tion. On  the  other  hand,  I  almost  ilaily  meet  with  a  form  of 
Complaint  combining  in  a  minor  degree  many  of  the  cliaractcrs  of 
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angina;  and  to  this  imitation  of  the  true  disonsc  I  propose  to  give 
tlie  nanjo  of  j)sen<lo-angin(u  I  Iwlieve  that  lierein  lies  tbo  cxpla- 
jinliiin  of  I^aenucc's  uofion  (so  discordant  with  tlie  experience  of 
English  observers),  that  angina  pectoris  is  of  very  frequent  oc- 
currence. 

34i),  Si/mptoms. — The  sjTnptoms  of  pseudo-angina  are  more  or 
less  severe,  commonly  constrictive,  pain  referred  to  tlie  region  of 
tlie  heart,  and  [lalpitation  occurring  paroxysraally  witLout  obvious 
cause,  or  under  exertion,  or  through  ovcr-eutiug,  indigestion, 
flatulent  distention  of  the  stomach,  and  a  variety  of  other  func- 
tional di-sturliiuices.  The  breathing  becomes  panting,  and  sus- 
pirioufi.  Giddiness  and  faintncss  are  sometimes  observed.  The 
patient  dreaiis  efforts  of  all  kinds. 

3.')0.  Pfiijsicnl  si<iii». — Physically  the  heart  may  be  to  all  seem- 
ing healthy.  The  apex  beats  in  the  usual  spot,  and  with  natural 
characters ;  even  in  the  height  of  the  paroxysm  no  murmur  of 
any  kind  exists.  Shortness,  feebleness,  and  heightened  pitch  of 
the  tirst  sound  at  the  apex  are  the  only  conditions  at  all  frequently 
met  With.  These  indicate  tendency  to  dilatation,  and  weakened 
jiower :  the  impulse  sometimes  wavers,  and  is  of  uneven  force 
Irom  time  to  time.  But  even  in  cases,  where  all  seems  physically 
normal,  there  may  bo  organic  disea-se  beyond  the  diagnostic 
means  gf  the  present  day :  if  so,  it  must  certainly  bo  slight 

3.")1.  Pri'iliaposiiiij  causes. — Like  true  angina  its  imitation  is 
more  common,  though  by  no  means  to  the  same  extent,  in  males 
than  females,  and  in  the  higher  than  in  the  lower  walks  of  society: 
but,  unlike  true  angiua,  the  pseudo-disea-se  freijuently  occurs  in 
young  adults. 

3.V2.  jissociuted  conditions. — Pseudo-angina  has  fallen  under 
my  notice  as  an  attendant  on  various  haMoic  diseases, — chronic 
gout  and  rheumatism,  and  spanifraia :  on  ner^'ou3  diseases, — 
hysteria,  spinal  irritation,  and  epilepsy  ;  on  intercostal  and  mam- 
niar}'  neuralgia,  the  direct  evidences  of  which  are  more  or  less 
complete. 

Pseudo-angina  also  occurs  in  connection  with  n  variety  of 
ncrA'ous  disturbances,  the  inlluence  of  which  can  only  be  made 
it  ■  •  by  reference   to  some  physiological  facts.     That  siid- 

<L... ,  ,...  vortcd  dynamism  of  the  brain  and  cord  alTcct*  the  heart's 
■ettoR  is  proved  by  t)io  phenomena  of  simple  concussion  of  tiioso 
ccnlre»«;  wliile  the  like  influence  exercised  by  irritation  of  the 
TvKitB  of  tJ»o  spinal  accessory,  of  the  lirst  four  tvrvical  nen'es,  of 
the  par  vagiim,  nf  the  phrenic  and  some  intercostolB,  of  the 
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cervical  ganglia,  eapocially  tlio  first,  of  the  cardiac  nerve,  of  the 
semilunar  ganglia  and  solar  plexuses,  of  tlic  ner\'es  of  the  stomach, 
of  the  hepatic,  ovarian,  uterine,  and  even  cutaneous  nerves,  has, 
in  each  instance,  been  proved  Ly  more  or  less  precise  experimen- 
tiition.  The  physiological  sympathies  of  the  heart  being  thus 
extended,  it  is  not  to  be  wondered  that  functional  disturbances  of 
almost  every  organ  may  entail  derangement  of  cardiac  action  and 
feeling.  Of  feeling,  for  there  seerns  fair  reason  to  suppose  that 
the  heart,  though  unendowed  with  tactile  sensibility  in  lieaJtli, 
may  acquire  it  in  disease  and  under  the  iuilueuce  of  special 
impressions  [260]. 

333.  Diagnosis. — Hysteriral  and  anajmic  palj)itation,  accom- 
panied with  intercostal  neuralgia,  nay,  even  organic  pal])itatioD 
in  a  person  with  that  form  of  neuralgia,*  may  readily  be  mistaken 
for  true  angina;  indeed,  an  attempt  has  been  made  by  sorao 
French  writers  to  show  tliat  the  latter  disease  is  nothing  more 
than  a  "  bracliio- thoracic  neuralgia,"  the  heart-symiitoms  l>eing 
purely  accidentaL  In  (rue  angina  the  jioints  of  temlerness  in  the 
course  of  an  intercostal  nerve  are  wanting  ;  besides,  the  severity 
of  the  sidi'ering  in  the  cardiac  region  is  infinitely  greater  than  in 
intercostal  neuralgia. 

1  some  time  since  had,  under  occasional  observation,  a  singidar 
case  of  a  youtli  who  had  jMjriodical  returns  of  severe  HQuralgio 
pain  oritjinatiny  at  the  insertion  of  both,  but  especially  the  left, 
deltoid  muscles :  prrecordial  pain,  with  slight  or  grave  syncopal 
feelings,  folUming  [336].  There  was  dilated  hyjwrtrophy,  asso- 
ciated with  systolic  oasic  murmur,  and  certain  anomalous  physical 
phenomena.     But  the  functional  state  was  not  truly  anginaL 

354.  Treatment. — Although  common  sense  and  experience  point 
to  the  necessity  of  learning  the  cause  of  pseudo-angina,  in  order 
to  cure  the  elfect,  still,  in  instances  where  we  either  fail  to 
discover  that  cause,  or  find  it  to  be  itself  non-removable,  much 
good  may  be  done  to  the  cardiac  symptoms  by  direct  treatment  of 
these  on  the  principles  applicable  in  cases  of  true  angina. 

And  tliis  is  the  more  true,  inasmuch  as  possibly  no  absolute 
symptomatic  distinction  may  exist,  after  all,  between  the  true  and 
theyo//«t'  forms :  it  may  be  that  they  rejjresent  the  tjrnrior  and  llie 
mitior  epilei)sy, — the  haxU  and  the  petit  mal :  but  that  there  is  radical 
distinction  in  the  primum  mobile  of  the  seizures  no  doubt  can  be 
entertained :  in  the  false  disease  there  is  no  disease  of  the  aorta 
or  of  the  cardiac  plexus. 

RvlierU,  U.  C.  fl.,  Fcmalon,  voL  v.  p.  217;  Hait'kiaford,  id.,  vol.  t.  p.  I. 
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Sbction  II. — Organic  Diseases  of  the  Heart. 

§   I. — ASXMIA  OF  THE    HeART. 

355.  Although  antemia  of  the  texture  of  tlie  heart  has  not 
attracted  notice  on  the  part  of  systematic  writers,  there  can  be  no 
doubt  of  its  reiil  existence  as  a  definite  morbid  state.  However, 
as  actually  seen,  it  commouly  forms  an  element  of  some  compli- 
cated form  of  change,  to  which  attention  is,  excusably  enough, 
perhaps,  mainly  turned. 

3.'>0.  /Vniemia  gives  a  mottled  pallor  to  the  cardiac  substance ; 
and,  if  the  conditions  inducing  it  have  been  of  long  standing, 
lessens  the  amount  of  muscular  tonicity  and  firmness.  The  soft- 
ness and  pallor  accompanying  obstruction  of  tlie  coronary  arteries, 
and  tlie  early  period  of  fatty  atrophy  of  the  fibre,  arc  examiiles  in 
point  In  extreme  general  spanreraia  the  pallor  of  tiie  heart  is 
striking.  Now  it  is  well  known  that  such  pure  unassisted 
spanwmia  o<;casionally  destroys  life;  and  the  dilficulty  of  accounts 
iug  for  the  fatal  event  has  been  recognised  by  Chomel  and  others. 
In  a  case  of  the  kind,  where  very  careful  examination,  both  before 
and  after  decease,  failed  to  discover  any  commonly  acknowledged 
C4iuse  of  death,  I  was  struck  with  the  intense  pallor  of  the  heart, 
— and  it  appears  not  unreasonable  to  admit  that  the  slow  ex- 
tinction of  the  patient,  by  a  sort  of  protracted  syncope,  may  have 
been  chii-Hy  effected  through  the  gradually  lessening  contractility 
of  the  heart's  fibre,  fed  as  this  was  by  imperfect  blood.*  In 
Uie  case  referred  to,  there  was  no  leucoWmia  or  enlargement 
of  the  spleen  ;  nor  were  the  supra-renal  capsules  diseased,  or  the 
skin  discoloured. 

357.  In  cases  where  ana-mia  has  cither  been  persistently,  or  with 
occasional  intermissions,  sustained  for  a  more  or  less  lengthened 
period,  it  is  probable  changes  are  effected  in  the  structure  and 
prtipcrties  of  tissue  of  the  heart.  The  weakene<l  power  of  resist- 
ance of  the  ill-nourished  muscular  substance  must,  it  can  scarcely 
be  questioned,  facilitate  the  occurrence  of  dilatation  of  the  heart's 
iriUc«,  where  efficient  extrinsic  causes  of  that  dilatation  are  at 
rk.  On  the  otliur  hand,  hiumorrliagic  spaii<einia,  even  of  the 
kTeat  kind,  will  not  reduce  the  resistcnt  force  of  the  walls  of 
I  ventricles  so  much  as,  unassisted,  to  lead  to  such  dilatation  : 
the  proof  of  this  is,  that  the  hearts  of  persons  cut  off  by  c^incer 

•  Mouk.  O.  C  H^  lialM,  toL  zii  p.  71. 
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of  various  organs,  though  highly  aoaemic,  are   not  necessarilj 
dilated. 

§  II. — Congestion  of  the  Heart. 

358,  The  substance  of  tlie  heart,  and  of  its  membranes,  as 
all  organs,  is  subject  to  three  sjiecies  of  congestion,  active,  {lassive, 
and  mechanical.  Tliere  can  be  no  doubt  these  forms  of  con- 
gestion contribute  their  share,  sometimes  an  important  share,  to 
the  sum  total  of  fuuctioual  disturbance  occurring  in  different 
cardiac  diseases.  Yet  they  have  attracted  little  attention  from 
clinical  observers  ;  because  tliey  are,  at  least  commonly,  lost  pott 
viortem  in  the  graver  anatomical  changes  with  which  they  are 
associate<l,  and  because,  during  life,  they  lie  without  the  pale  of 
sure  diagnosis  either  through  subjective  symptoms  or  objective 
signs. 

I. — ACrrVK  COKGKSTION. 

359.  Active  congestion  forms  of  course  an  element  of  the  dif- 
ferent inflammations  that  affect  the  heart  and  its  membranes. 
But  there  seems  fair  reason  to  believe  that  active  congestion,  at 
least  of  the  pericardium,  may  occur  independently  of  the  sequen- 
tial exudation-process.  In  certain  cases  of  rheumatic  fever  and  of 
*•  Bright's  disease,"  I  have  known  excited  cnrdiac  action,  uneasy 
MDsations  in  the  precordial  region  with  tenderness  under  pres- 
sure, accompanied  with  slight  but  uumistakeable  pericardial 
rub,  pass  oft'  without  any  evidence  of  fluid  effusion  into  the  cac. 
Is  it  not  reasonable  to  admit  (as  it  is  certain  vascularity  alone  may 
cause  friction-sound  [131,  375,  A]),  that  in  such  cases  simple 
active  congestion  has  occurred  and  passeil  away  without  issue  ? 

And,  again,  cases  now  and  then  occur  tending  to  show  the 
reality  of  active  hydropericardium  j  active  congestion  nmst,  if 
such  cases  be  real,  lead  the  way,  precctliug  the  escape  of  serosity. 


U. — PASSIVE  CONOESTION. 

360.  Although  it  wouM  appear  probable  the  heart's  circulation 
must  tend  to  stjignat*  during  tJie  course  of  adynamic  diseases, 
the  evidence  of  such  condition  is  wanting.  In  fyiihdid  (Peyeriiin) 
fever,  for  instance,  instead  of  l>eing  abnornially  loaded  with  bloixl, 
the  minute  vessels  of  U>e  heart  seem  to  contain  less  fluid  than 
natural.  Louis  insists  on  the  dry  look  and  deflcioncy  of  usual 
moisture  on  the  surface  of  sections  of  its  tissue.* 
*  AlTmitiiin  Ty|ili<>iile,  I.  I.,  p.  830,  ol.  I. 
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in. — MECHANICAL   CONGESTION. 

361.  Mecliauicul  congestion  of  the  heart's  texture  and  raem- 
bninc8  is  of  very  frt-iiueut  occurrence. 

3(52.  Amttoinicul  cfiaractiTg. — Slightly  increased  width  of  the 
walls  of  the  ventricles,  fulness  uf  the  great  canliac  vein  and  of  ita 
branches  iuid  their  radicals,  undue  moisture  and  deep  vinous 
coloration  of  the  muscular  tissue,  with-  minute  dark-coloured 
ecchyiuoses  un<ler  the  pericardium  and  end<x^ardium  constitute  the 
anatomical  characters.  The  right  cavities  of  the  heart  are  com- 
monly loaded  with  hlood.  - 

h363.  Causes. — Obstructed  circulation  throngh  the  lungs,  direct 
pn-ssuro  cither  on  the  large  venous  trunks  supplying  the  right 
Ruricle  or  on  the  great  cardiac  vein,  and  olistrnction  to  the  onward 
movement  of  the  blood  through  the  cavities  of  the  heart,  are  the 
essential  causes  of  this  form  of  congestion. 

Ilcnce  it  is  an  attendant  on  asphyxia,  and  on  capillary  bron- 

^chitis,  especially  when  superadded  to  emphysema;  is  seen  in  all 
cases  of  mediastinal  tumour  and  aortic  aneurism,  when  pressure 
chances  to  l>ear  on  the  vessels  just  named ;  accompanies  cyanosis 
dependent  on  constriction  of  the  pnlmonary  artery;  adds  to  the 
mischief  in  tricusj)id  regurgitation  and  constriction  ;  and  may 
even  eventually  be  induced  in  setjuonce  to  capillary  stasis  in  the 
lungs,  arising  from  <ii8case  of  the  mitral  orifice. 

3(U.  Dinijiioitia. — I  know  of  no  means  by  which  this  state  may 
\k  directly  diagnosed;  but  its  existence  becomes  matter  of  fair 
ioferunce  uniler  the  circumstances  just  mentioned. 

305.  Kjf'tctK — The  effects  entailed  by  mechanical  congestion  of 
the  heart  will  «le])end  on  the  abruptness  or  slowness  with  which  it 
is  produced,  and  on  the  brevity  or  length  of  its  duration. 

When  suddenly  affected,  it  seems  ])ossible,  such  blood-stasis 
may  induce  hydropericanlium, — as  I  shall  endeavour  to  show  with 
tlie  history  of  that  affection. 

When  slowly  effected  and  long  maintained,  congestion  of  the 
kind  must  interfere  with  the  heart's  nourishment.  Tliis  inter- 
ference, in  turn,  theoretically  lessons  the  |)owcr  of  resisting  the 
texcentric  pressure  of  tlie  bloo<l  on  the  part  of  the  walls  of  tho 
lOiyiHJ ;  hence  dilatation  of  the  cavities  follows.  And  as  matter 
of  observation  dilatation  is  found  with  tolerable  fre<piency  in  cases 
of  pressuro  of  veins  by  intra-thoracic  tumours  and  aneurisms. 
True,  in  aortic  anemism,  such  dilutatiuu  may  bo  wholly  wanting, 
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even  where  the  sac  sprinj^  frum  the  immediate  vicinity  of  the 
Bjgmoid  valves ;  but  may  not  this  depend,  in  some  cases  at  least, 
on  accidental  deficiency  of  the  pressure  in  question  ? 

And  further,  the  probabilities  are  that  long-continued  stagna- 
tion will  end  in  local  exudation-process  of  low  tjpe, — the  eflFused 
fibrine,  converted  into  induration-matter,  must  gravely  impair  tlie 
contractility  of  the  infiltrated  parts,  and  so  in  another  form  by 
the  ground-work  of  dilatation,* 

{    UL — ACCUMULATIOJI  OF    BlOOD   Df  THE    HeABT'S    CA\TnES. 

366.  Accumulation  of  blood  may  occur  in  any,  or  in  all,  of  tho 
cavities,  in  cases  of  endocarditis,  as  a  consequence  of  fibrinous 
particles  interfering  with  the  free  play  of  the  valves,  and  in  cases 
of  rupture  of  valves.  Accumulation  in  the  right  cavities,  e8[>eci- 
ally,  will  ensue  in  prolonged  fits  of  palpitation,  with  gravely  dis- 
turbed rhytlim  ;  in  cases  of  tricuspid  regurgitation  ;  during  fits  of 
dyspnoea,  in  highly  marked  emphysema  of  the  lung,  esjtecially  if 
this  has  already  led  to  organic  dilatation  of  the  right  cavities  ;  in 
capillary  asphyxiating  bronchitis;  in  acute  pneumonia ;  and,  in  a 
word,  to  a  greater  or  less  extent,  in  all  cases  of  notiibly  obstructed 
circulation  through  the  lungs. 

307.  Symptoms. — The  sraptoms,  associated  with  such  loading 
of  the  right  hciu-t,  arc  dyspncca,  even  to  orthopniea,  dry  cough, 
venous  congestion  of  the  face  and  upper  surfaces  generally  (un- 
attended, unless  there  be  prior  anasarca  of  the  lower  extremities, 
with  oedema),  oppression,  anxiety,  and  sometimes  pscudo-angiual 
feelings. 

808.  Physical  signs. — The  heart's  impulse,  laboured  and  strug- 
gling, irregular  in  force  aud  rhythm,  is  seen  and  felt  more 
extensively  than  natural,  especially  to  the  right  of  the  sternum, 
and  at  the  epigastrium.  The  area  of  duluess  exceeds  that  of 
health,  especially  about  the  right  costal  cartilages. 

369.  Treatment. — Venesection,  cupping  over  the  prrocordial 
region,  sharp,  rapid  purgation,  counter-irritants  to  the  lower 
limbs,  or  the  application  of  Jnnod's  apparatus,  are  the  remedies 
theoretically  indicated  for  the  relief  of  this  state  ;  practically,  too, 
they  prove  eflicient.  But  the  condition,  on  which  the  obstruction 
of  the  cavities  depends,  remains  of  course  in  the  background,  un- 
modified, or  scarcely  modified,  by  them.  Ulterior  measures  must 
be  taken  for  tho  removal  of  that  condition,  if  possible. 
*  W.  Jenner.  Ued.  Ctiir.  Tnuu.,  rul.  xliii. 
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In  the  foregoing  brief  description,  I  have  solely  had  in  view 
the  effects  of  accumuliition  of  Jluid  blood  in  the  cavities ;  the 
phctioniena  obscr\ed,  when  tlie  clotting-yirucess  takes  place,  are 

[considiTcil  under   the  head  of  Ixti^a-Cakpuc  TuBOUBOais  akd 
EUBULISM. 


§  IV. — Cardiac  Inflammations. 


I. — PERICARDITIS. 


370. — Pericarditis,  or  inflammation  of  the  proper  tissue  of  the 
IMjricimlium,  is  clinically  known  iu  the  acute  and  chronic  forms. 


I  or 
^rpoi 


A. — ACUTE  PERICARDITIS. 

371.  Anntomical  ckaraeters. — Tlie  anatomical  stages  of  com- 
pletely evcilvctl  acute  pericarditis  are  five :  those  of  dr)'nes8  with 
vascularity ;  of  jiliistic  exudation  ;  of  liquid  effusion ;  of  absorp- 
tinu  ;  and  of  adhesion. 

(fl)  The  dry  stage  is  marked  by  florid,  arborescent,  and  capilli- 
form  injection,  prominent  tufts  of  capillary  vessels  sometimes 
»tan<ling   out  visibly  on  the  surface,*  especially  on  the  cardiac 

rtion  of  the  sac;  the  membrane  itself  is  dry  and  parchment- 
like.  This  stage  is  very  rarely  seen  except  where  persons,  dying 
of  other  diseases,  are  seized  with  pericarditis,  just  before  disso- 
lution. 

{b)  In  the  exudation-stage  plastic  lymph  of  various  degrees  of 
finniM'ss  accumulates  in  one  or  other  of  the  following  situations  : 
on  the  cardiac  anil  parietal  serous  surfaces  both;  on  the  cardiac 
division  of  the  membrane  only, — never,  as  far  as  I  hajipeo  to  have 
lecn,  on  the  i>arietal  portion  solely ;  on  the  posterior  aspect  only 

botli  cardiac  and  parietal  ])ortions ;  on  the  anterior  surface  of 
the  right  veulriole  only ;  or  specially  about  the  roots  of  the  great 
jrwsols.  The  lymph  is  laid  down  stratiformly,  in  tliick  or  thiu 
;  or  in  lace-like  fashion,  resembling  the  iutra-cTanial  osteo- 
pbytu  of  pregnant  women  ;t  or  in  hilUocks  ;  or,  like  the  sand  on 
the  sea-beach,  in  regular  layers  separated  by  indentations;  or 
hx'ularly ;  or  in  loose  thread-like  manner.  Three-quarters  of  an 
inch  is  the  extreme  thickness  I  have  witnessed  in  a  layer  of  lymph, 
— and  this  only  about  the  great  vessels.  Essentially  of  straw-colour 
iu  itself,  it  is  reddened  by  blood-vessels,  dcve]of)cd  denoto  withiu 

slf,  and  by  imbibition  of  blood. 

t  F.  Purkw,  V.C.  !!.,  Mnlc*.  vol.  \i..y.  177,  Pec.  1S48. 

*  Vi<le  PrwIacU,  Ailvciiuiunu,  Cjrc  of  AaaL  aud  PUjr*.,  p-  1S<\ 
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In  a  fresh  attack  of  ptricarditis,  lymph  will  not  bo  thrown  out 
on  tlie  iuinietliHtc  surface  of  old  "  wiiile  i)atche8,"  wlRtlier  thesu 
be  of  iuflamuialorj  origin  or  not.*  And  pressure,  acting  on  any 
particular  portion  of  the  pericardial  surfaces,  will  not  only  prevent 
the  exudation-process,  but  even  active  congestion,  from  occurring 
at  tlio  sjiot.  The  best  example  I  have  seen  of  this  fact  occurred  in 
a  Ciise  where  hydropneumo-thorax  on  the  left  side  i>laye<l  the  part 
of  the  compressing  ageut.f  This  peculiarity  is  evidently  suggestive 
in  regard  of  the  local  therapeutics  of  injtainmation. 

(c)  The  liquid  effusion  of  the  third  stage  varies  in  composition 
and  qualities.  It  may  be  sero-nlbuniinous  and  flocculeiit ;  sero- 
fibrinous and  sjKintaneously  coagulable  after  removal  from  the  sue; 
ha-morrhagic ;  sem-piuulent, — pus  in  sufficient  quautity  to  be 
recognised  with  the  naked  eye  being  very  rare;  or,  lastly,  it  may 
be  wholly  coniimsed  of  pure  pus.  The  latter  condition  of  the  fluid 
is,  however,  so  rare,  as  almost  to  take  rank  among  the  mirab'dxa  of 
morbid  anatomy. 

The  quantity  of  liquid  commonly  ranges  between  three  or  four 
to  ten  or  twelve  fluid  ounces.  But  when  tlie  amount  of  pla-stic 
exudation  is  abundant,  and  when  death  has  occurred  very  rapidly, 
only  au  ounce  or  two  may  be  found  between  tiie  meslies  of  that 
exudation.  On  the  other  hand,  where  the  aflection  runs  a  linger- 
ing course,  enormous  accumulation  may  occur, — reaching,  in  one 
CJise  which  fell  under  my  notice,  sixty  measured  ounces.} 

Tlie  closed  sacculi,  jirobably  glandular,  described  originally  by 
Lower,  and  again  recently  by  Corvisart,  as  seated  at  the  base  of 
tlie  pericardial  sac,  have  not  been  shown  to  exercise  any  definite 
influence  on  the  elfusion-process. 

The  liquid  macerates,  softens,  rarefies,  and  so  promotes  the  dis- 
tension of,  the  sero-fibrous  texture  of  the  sac, 

I  have  never  seen  actual  ulceration  or  sphacelus  of  the  serous 
tissue. 

Pn^umo-pericardiuni,  resulting  from  chemical  changes  in  the 
fluid  and  non-dependent  on  sloughing  of  tissue,  ajipcars  to  have 
fallen  under  the  notice  of  observers  in  singularly  rare  instances. 

(rf)  In  the  absorption  stage  serous  fluid  is  removed  with  case  and 
rapidity, — luemorriiagic  eflfusion  with  less  facility,  and  pus  with 
Still  greater  difficulty.     Exudation-matter  of  variable  plasticity 


•  Tranwn,  IT.  C,  U.,  Pemalm,  April  5,  I85». 

+  nyiii|itoii,   U.  C.  it.,   Males,  voL  iv.,  or  Clin.  Lsctures,  Uuicot,  1849,  vol.  L, 
»..  S7». 
;  IkrUctt,  17.  C,  U.,  Male*,  vol  iv..  p.  292, 
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rcinuiiis  behind, — to  fumi  the  material  of  adhesions,  loose  or 
agglutinative,  and  to  furnish  a  nidus  either  for  the  reception  of 
various  saline  or  animalized  precipitates,  or  for  the  development  of 
sundry  pseudo-tissues.  In  some  cases  even  exudation-matter 
itself  appears  to  be  partially  removed  by  absorption  [370]. 

(<?)  In  the  final,  or  adliesive,  stage  the  two  pericardial  snrfitces 
may  become  universally  agglutinated  together ;  or  locally  ad- 
herent, either  closely  by  patches  or  loosely  by  bauds ;  lateral 
union  of  the  great  vessels  Ls  common.  Or  solidified  exudation- 
matter  may  exist  without  ailhesion  occurring:  this  is  particularly 
observed  about  the  great  vessels,  where  such  matter  may  long 
(probably  in  i»erpetuity)  remain  the  source  of  certain  imjKirtant 
l>hysical  signs  above  the  heart's  base.  Locular  or  mesh-liko 
adhesions,  containing  fluid,  absorbable  and  renewable,  sometimes 
form. 

Tbos  terminates  tlie  disease,  anatomically,  in  its  acute  stages ; 
any  ultcrinr  cliangos,  arising  in  tlie  tissue  or  interior  of  the 
fcvc,  cliuically  belong  to,  and  will  be  described  with,  the  chronic 
disease. 

372.  Secondary  lesictis. — Pericarditis,  so  frequently  holding  the 
position  of  a  secondary  lesion  to  other  diseases,  rarely  entails 
anatomical  change  in  disconnected  tissues  or  organs.  The  various 
grave  cerebrn- spinal  symptoms  sometimes  witnessed  in  the  course 
of  the  disease  are  not  assignable  to  any  textural  alteration  in  the 
nervous  centres ;  they  are  purely  dynamic. 

Occasioijuliy  myocarditis,  exudative  and  suppurative,  occurs  in 
the  strata  adjoining  the  pericardium  ;  but  here  we  iiave  mere  ex- 
tension of  a  disease  l)y  contiguity  of  texture.  The  fibre  of  the 
heart  sometimes  rapidly  fails  into  a  state  of  lociil  atrophy,  giving 
>Iace  to  intra-sarcolemmous  fat, — but  this  can  scarcely  be  reganiwi 
I  •  true  secondary  lesion.  Endocarditis,  frequently  coexistent,  is 
rratlicr  a  joint  clTcct  of  the  cause  producing  the  pericarditis,  than  a 
'  BcquentinI  rv-sult. 

1  doubt  the  bronchial  inflammation,  which  occurs  in  a  certain 
ithare  of  cases,  being  otbor  than  an  additional  etTect  of  one  and  the 

le  caose.  But  pneumonia  d<X!S  sometimes  arise  to  all  njipcar- 
Lwioe,  and  pleurisy  to  a  positive  certainty,  under  the  direct  iuflu- 
ince  of  pericarditis. 


373.  Causes  and  circumstanees  of  or'ujin. — Pericarditis  is  very 
rarely  an  uolat^ed  discjise,  and  scarcely,  except  when  traumatic, 
np  io  a  jicrsou  of  sound  cousiitutiou.    llio  conditions, 
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under  which  it  originates,  may  be  grouped  in  the  following 
manner : 


Idin[>ntliic 
Trnuiiiatic 


W<rand«  of  pericarJium  frnm  without,  or  I 
oaopbkfpis  ;*  foreign  l>oili<>sfronia'»opliagn«  ;t 
blows  BuJ  coDtoMuQii  uf  )iru.-oortliiil  region. 

From   liver-abecra*  through    diaiiUragm,$ 
cancer  of  tsaophagus. 
Attfinilant  on  or  conaocutive  to^ 
(o)  Ai'utti  specific  diiivascs   .     Tyjihoid    (Peyerion)    fovor,   varioU,    KarUtioo, 

pyuhirmia. 

Bhcumatisin,    "  Brinht'a  diseikse,"  gout,  scurry, 
purpura,  cancerous  and  tut>en;uluua  di.itheaea. 

Pliicbitis,  endosteal  and  other,  after  amputatiuna 
and  various  operatiuns. 

Cyanosis  [693]. 


S.  Perforative 


(i)  Diathetic  disesMt     .     . 
(r)  Diseases  of  blood-reoieU 


(d)  Peculiar    states    of   the 

blood 
(f)  Suddiiu  removal  of  long- 

establiabod  diseases 
(/)  Diseaaea  of  pericardiom 
($)  Adjacent  diseaaea . 


S,  Termiual. 


Fioriaais,  chronic  eczema,  and  lepra. 

Cancer,  tubercle. 

Pneumonia,    pleurisy,  pnonmothorax,  S  inflame 
niedisKtinum,  abiiress  with  nrobstily  disease 
rib,  II   costal   pcriostcili»,1i   ar>t«.M?a»   under  al>-^ 
doniinal    surface   of   the    diaphngiu,  *  *    peri- 
hepatitis. 


374.  A  few  words  of  comment  on  some  of  these  various  modfl 
of  origin  seem  called  for. 

(1)  Idiopathic. — I  have  never  seen  idiopathic  pericarditis  as  a 
solitary  disease.  But  in  those  rare  cases  of  acute  bilateral  pleurisy, 
occurring  in  previously  healthy  individuals,  to  which  I  have  else- 
where referred, tt  pericarditis  is  a  usual  attendant,  and  has  a  claim 
to  be  considered  idiopathic. JJ  It  has,  also,  occurred  tome  to  ob- 
serve a  case  in  which  intense  palpitation  (16U  to  180  systoles  \\&t 
minut«),  occurring  without  obvious  c^iuse,  was  followed  by  general 
dry  pericarditis  in  the  course  of  a  week  [723,  i]. 

(2,  3,  4)  Traumatic,  Perforative,  Conseattir^. — Although  in- 
dubitable examples  of  the  various  modus  of  origin,  composing  the 


•  U.  C.  Museum,  No.  8859, — Indian  juggler's  so-called  knife  "  swallowed,"  and 
driTen  into  the  iiericnrdinl  sao. 

t  Anilicial  teeth  swiUluwed,  lod^ng  alwve  the  cardiac  orifice  of  the  stomach,  and 
olrpTutiiig  tlirough  into  pericardium. — Amer.  Journal,  Dental  Sc.,  ur  lied.  Times, 
Hay,  I. '458. 

X  Graves,  Clinical  Medicine. 

S  Healey,  U.  C  H.,  Femulea,  vol.  x,  p.  91. 

D  Newman,  seen  with  Mr.  Quoin,  U.  C.  H.,  Jan.  1854. 

il  LlewtlJvn,  U.  C.  H.,  Mnlea,  vol.  xi.,  p.  174. 

••  Crawley,  U.  C.  H.,  F.males,  vol.  x.,  p.  18,  Murch,  1854. 

tt  Diaeaios  of  Lunga,  4tli  «L,  p.  2U2. 

Xt  C.  Bftnnilcr  (Clin.  Soc.  Rer>.,  vol.  v.)  relates  some  cases  of  "partial  and  general 
iiluijmlhie  pericanlitis,"  adduced  in  support  of  an  opininn  tliut  mob  iullammatiou  of 
the  jicricardiuui  is  notably  lew  rare  Uuin  is  cuuuuouly  held. 
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above  groupa,  occasionally  occur,  they  are,  all  taken  together,  very 
rare  ;  and,  practically  speaking,  the  complaint  is  scarcely  met  with 
in  lAiudon  but  as  alocal  development  either  of  rheumatism  or  of 
**  Brighl's  disease." 

Diathetic. — In  rheumatic  fever  the  joints  commonly  suffer  before 
the  pericardium  ;  or  the  pericarditis  may  lead  the  way,  the  joints 
following  ;  or  both  pericardium  and  joints  may  sufler  simultane- 
ously ;  or  tliere  may  be  no  arthritic  aifection,  pericarditis  and  acid 
sweats  existing  alone.* 

The  frequency,  with  which  pericarditis  forms  a  part  of  rheumatic 
fever,  seems  to  vary  in  difl'erent  localities,  without  its  being  possible 
to  assign  any  special  cause  for  excess  in  any  jjarticular  district. 
The  inriammation  occurs  among  rich  and  poor,  among  the  well- 
to-do  and  well-regulated  members  of  the  lower  orders  as  among 
the  most  depraved ;  attacks  young,  middle-aged,  and  old  ;  api)ear8 
in  cases  of  all  degrees  and  forms  of  severity  ;  accompanies  every 
fre«h  attack  of  the  fever  in  a  given  individual  (I  have  known  this 
up  to  the  eighth),  or  omits  an  attack  now  and  then ;  complicates 
rheumatism  at  all  seasons  of  the  year,  and  not  more  frequently 
during  any  one  of  the  four  than  the  others, — but  does  appear  to 
occur  more  frequently,  and  to  attain,  as  a  rule,  greater  intensity, 
Bonie  years  than  others.  The  practical  inference  from  all  this  is, 
that  tlio  physician  should,  under  all  possible  varieties  of  circum- 
Atauccs,  be  on  the  alert  for  the  detection  of  the  disease. 

John  Taylor  was  tlie  first  to  show  that  "  Bright's  Disease,"  in 

.ite  advanced,  as  contradistinguished  to  its  early,  stages,  acts  with 
almost  as  much  frequency,  as  rheumatic  fever,  in  producing  peri- 
cwditis. 

Although  pericarditis  may  by  possibility  occur  as  one  of  the 

Piecondary  inflammations  of  typhoid  (Peyerian)  fever,  it  must  be 
conceded  the  tendency  thereto  is  extremely  feeble,  as  Louis  did 

.not  find  the  least  trace  of  pericardial  irritation  in  fifty-six  fatal 

r  cases,  t 

Scurvy  appears  to  act  in  some  parts  of  Northern  Europe  as  a 

iTBiy  frequent  cause  of  pericarditis.     1  have  once  met  with   the 
ciation  in  London,  the  scurvy  having  been  caused  by  voluntary 

^•bstinonce  from  vegetables  of  ever}'  kind  for  some  years. 

Tlio  cancerous  diathesis  very  rarely  acts  as  the  efficient  cause 
of  pericarditis;  even  cancer  of  the  mamma,  so  frequent  a  cause 


t  P«ny,  r.  C.  n.,  Fc.<ra»l«)»,  vol.  i.,  jv  S2. 
*  Affoetian  Tjpboulc,  L  L,  x>-  82$.  «t  I- 
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of  adjoinitig  pluurlsy,  seldom  excites  the  pericardium  to  iiiflara- 
uiation. 

Nor  does  the  tuberculous  diathesis  often  evolve  the  disease ; 
still  I  Lave  seeu  it  in  phthisical  (persons  (free  from  renl  tHberculoiis 
disease  uf  the  pcricunlium  or  heart  itself,  uon-rheumatic,  and  pos- 
sessed of  healthy  kidueys)  under  two  forms.  lu  the  one  the 
exudation-products  are  in  no  wise  distinguishable  from  those  of 
(ndiuary  ]iliist.ic  pericarditis  ;*  in  the  other  those  products  partake 
of  the  characters  assigned  to  true  tuberculous  pericarditis,  t 

Hambuisin  records  four  cases  of  pericarditis,  in  which  the 
diseiise  appeared  in  sequence  to  perihepatitis.! 

(0)   Terminal. — rericarditis,  in  this  respect  claiming  a  distant 
afiinity  to  pneumonia,  sometimes  acts  as  the  immediate  cause  of 
death  in  lingering  diseases. §  1  have  especially  known  it  to  do  so  in 
phthisis, — under  these  cLrcamstanees  the  serous  inflammation  baa , 
little  of  a  diathetic  character. 

37.5.  P/ii/.iicul  sii/ns.  (a)  Dry  stage. —  During  this  stage,  the 
extent  of  visible  impulse  is  greater  than  natural ;  the  impulse,  iis 
I'elt,  is  too  forcible,  of  beating  rather  than  heaving  character,  and 
successive  impulses  are  of  unequal  strength  :  the  action  is  sug- 
gestive of  excitement.  The  areas  of  percuss iou-dulness,  both 
superticial  and  deep  [70],  are  unchanged.  Grazing  friction-sonnd 
may  occasionally  lie  caught;  and  even  sharp,  though  feeble, 
scraping  sound,  if  there  be  a  prominent  tuft  of  dilated  cjii>illary 
vessels  [131].  i  The  physician  should,  at  this  period,  wliilo  it 
is  j'et  unchanged  by  the  disease,  accurately  a.scertain  the  point 
of  the  apex-beat,  to  enable  him  to  substantiate  its  subsequent 
displacements. 

(A)  Plastic  cxu//(dion-staije. — Incipient  bulging  of  the  prrocordial 
region  may,  it  is  averred  by  some  observers,  be  now  pretty  con- 
stantly detected.  In  their  apprehension  "  paralysis  "  of  the  mus- 
cular structure  of  the  intercostal  planes,  induced  by  the  adjacent 
iulhimmation,  suthces,  aided  as  it  is  by  the  protrusive  action  of 
the  heart,  to  bulge  the  chest-wall.  I  have  never  succeeded  in 
discovering  this;  nor  does  the  theory  seetn  at  all  sound.  Ail- 
mittmg  that  the  iuUmumation  of  a  serous,  iu  close  contact  with  a 


•  Bvan,  V.  C.  IT.,  Females,  Tol.  xiii.,  p.  4S. 
f  Mcri'or,  II.  C.  II.,  KeinaleH,  toL  xiii.,  ji.  ". 
J  Now  Sv<l.  Soc.  Ketrospecl,  1871,  p.  U.rt. 

I  Hwilry,'  U.  C.  H.,  Keraales,  toI.  i.,  p.  J»l. 

II  I'arker,  IT.  C.  H.,  Mnle^  vol.  iv  ,  ji.  177.     Thi«  ia  the  onljr  caae  I  Iiii»e  ewr  met 
with  whiMX)  I  mico'iMleil  in  ol>tiiining  the  post-morlrni  domoiutrKtiuu  Uiultnere  oxoeMJ 
of  vawularily  luajr  gcuuratu  welljufitiixl  fricUou-touiid. 
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muscular  membrane,  "  paralyses "  the  latter,  as  in  the  allegeil 
instnuce  of  |>leuritis,  it  dfx-s  not  follow  that  pericarditis  will  have 
any  such  cflect,  seeing  that  the  pericardium  is  not  in  contact 
with  the  side,  and  hence  not  with  the  muscular  textures 
concenied. 

The  iuspection-signs  are  essentially  the  same  as  in  the  drj'  stage; 
but  elevation  of  the  ajiex  may  l)e  eflected  l>y  the  contraction  of 
lymph  solely,  if  this  staijc  he  protracted  [47,  A]  ;  the  wings  of  the 
diaphragm  may  be  somewhat  raised  too. 

The  hand  sometimes  detects  pericardial  friction-fremitus  or 
jerking  viliratiou.* 

If  the  plastic  exudation  be  very  thick,  it  is  conceivablo  that  the 
area  of  superticial  duluess  shall  be  extended ;  but  this  ia  a  sign 
too  delicate  and  too  uncertain  to  be  trusted  to. 

The  essential  sign  of  this  stage  is  pericardial  or  exocardial 
friction-fiound,  of  which  the  properties  have  already  been  descrilied 
[120  to  1.35]  in  all  its  clinical  varieties. 

Tlje  condition  of  the  heart's  sounds  varies ;  they  may  be  un- 
changed, or  even  louder  than  in  health ;  or,  on  the  contrary, 
nia-sked  somewhat  by  the  loudness  of  the  friction-souml,  or  even 
iKisifiveiy  eufeeliled,  especially  the  first,  in  all  jirol>aliility  by  the 
interference  of  thick  layers  of  lymph  with  the  full  play  of  the 
ventricles.  I  have  known  the  second  sound  sharply  reinforced 
at  the  pulmonary  or  second  left  cartilage. f 

Valvular  murmurs  are  of  excessive  frctjucncy  as  dependencies 
on  co-exi.itent  eiidoairditis, — especially  the  aortic  constrictive  and 
mitral  regurgitant  varieties.  Siiimlutive  valvular  murmur  may, 
however,  come  directly  of  exudation  on  the  pericardial  surface. 
The  aorta  and  pulmonary  art«ry  may  be  so  pressed  on  by  lymph, 
that  murmur  sliall  Ite  engendered  with  the  systole  as  the  blootl 
I  {Misses  through  theslightJy  constricted  part  [rrr/f  table  of  systolic 
right  basic  murmurs,  111,  also  13.5  c.].  In  regard  of  prognosis 
the  possibility  of  such  mechanism  is  obviously  of  importance, — 
a  murmur,  thus  generated,  must  be  of  less  serious  import  thaa 
one  of  endocarditic  origin. 

The  respiration-sounds  continue  unchanged  over  the  area  oc- 
cupied by  the  heart. 


*  T  linvo  IK  vrr  obscn'fil  fremitus  phhIocctI  l>y  ear<ll»c  •ctinn  on  plonritio  Ijrmpb, 
t  liciiiK  poailivelj  bcalUix  ;  Stokoii,  huWHTet,  ap|>«ars  \a  luvs  done  $o 

(■ 

t  .Siiu.ii,  L .  c.  n  .  MaIps,  vol.  xvi.,  p.  «5,  FfK  19,  1859.  Bat  ihli  man  (ircntiully 
kfl  Uir  li(>i>|uliU  with  •  uiilrni  rvi{urxi(«ot  luuniiur. 


222 


DISEASES  OF  THE  HEART. 


(c)  Stoffc  (^ liquid  (•fusion. — Tlie  pcrfecfion  of  tlie  signs  of  tills 
stage  varies  directly  as  the  amount  of  fluid. 

By  inspection  may  be  discovered  arching  of  the  i>ra>cordial 
region,  widening  and  even  bulging  of  its  intercostal  spaces,  with 
elevation  of  the  left,  edge  of  the  sternum,  somctimos  traceahly 
increasing  from  day  to  day,  and  in  extreme  cases  bulging  at  the 
upper  and  left  part  of  the  epigastrium.  (Edema  of  the  precordial 
integuments,  especially  if  the  eflusion  have  existed  for  any  time, 
is  occasionally  noticeable.  Undulating  impulse  [47,y"],  and  fre- 
quently displacement  of  the  apex-beat  upwards  as  far  as  the 
fourth  intersiiace,  and  slightly  outwards  [47,  6]  complete  the  list 
of  visible  signs. 

By  application  of  the  hand,  added  to  auscultjition,  we  find  that  in 
ciises  where  the  apex  lies  behind  a  thick  stratum  of  fluid,  the 
impulse  lags  slightly  behind  the  systolic  sound.  The  impulse 
feels  weak,  unequal,  fluttering,  or  may  be  imperceptible ;  and  if 
pericardiiil  friction-fremitus  had  existed,  it  has  now  disappejired. 
The  line  limiting  vocal  fremitus  at  the  right  side  of  the  heart  is 
carried  unnaturally  to  the  right, — a  valuable  sign  in  some  cases. 
The  state  of  respiration-expansion  over  the  heart  varies, — if  the 
quantity  of  serum  be  moderate,  costal  expansion  is  well  marked, 
diaphragmatic  movement  being  impeded  by  the  fluid, — if  very 
great,  that  expansion  is  impaired. 

The  interval  by  vteasurcmait  between  the  left  nipple  and  the 
middle  line  may  be  increased ;  but  this  is  not  always  the  case, 
even  where  bulging  is  well  marked  to  the  eye. 

Percussion  discloses  that  which  is,  all  things  considered,  the 
most  trustworthy  sign  of  pericarditic  cti'usion,  namely,  priecordial 
dulness  of  the  peculiar  triangular  outline,  the  base  below,  the 
apex  above,  which  has  already  been  fully  described  [77,  c].  The 
area  of  this  dulness  may  be  changed  sidewards,  most  readily  to 
the  right,  by  moving  the  patient  successively  from  one  side  to 
the  other. 

By  augnd/ation,  the  irrcgnlarity  of  the  impulse  in  regard  of 
force,  and,  if  this  be  aflected,  of  rhythm,  is  better  perceived  than 
by  other  means.  The  friction-sound  of  the  past  stage  may  be 
either  completely  gone ;  or  beard  in  some  spots  about  the  great 
vessels  ;  or  pretty  generally  retained  in  the  pnecordial  region, — 
but  tliis  is  very  rare  even  with  eight  ounces  of  fluid,  and  seems 
scarcely  possible  with  more  Uian  ten.  On  the  other  hand,  no  con- 
ccivnble  amount  oj  fluid  n^ll  o/  necessity  totally  annul  friction- 
sound,     I  base  this  statement  on  a  case,  referred  to  a  moment 
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since,  in  which  I  and  others  distinctly  heard  friction-sound  "  at 
mid-stemnni  on  the  level  of  the  third  rib,"  and  (yet  death  occur- 
ring only  twenty-nine  hours  Inter)  sixty  measured  ounces  of  fluid 
wore  found  in  the  pericardial  sac,  which  reticlied  about  a  thumb's 
breadth  adore  the  clavicle.* 

The  possibility  of  systolic  basic  miirranr  being  produced  by 
pressure  of  fluid  on  the  great  vessels  has  already  been  referred 
to  [135,  c]. 

The  heart's  sounds  feeble,  distant,  and  as  it  were  muffled,  at 
the  lower  part  of  the  cardiac  region,  become  louder  as  the  stetho- 
jcoj>e  is  carried  upwards,  and  at  the  top  of  the  sternum  the 
■econd  sound  is  full  and  loud,  and  the  first  very  decide<lly  more 
marked  than  directly  over  the  ventricles.  Tliis  is  a  sign  which 
occasionally  proves  of  great  diagnostic  significance. 

Various  displacements  of  adjacent  structures  occur.  The  an- 
terior edges  of  the  lungs  are  pushe<l  aside  by  the  accumulating 
fluid ;  they  m.ay  by  possibility  be  separated,  on  the  level  of  the 
second  cartilages,  by  a  sjmce  five  inches  wide.* 

Where  copious  eflfasiua  Ls  suddenly  poured  info  Iwth  the  peri- 
cardium and  the  left  pleural  sac,  it  would  appear,  from  a  case 
observed  by  Stokes,  the  left  lung  may  be  jiutditd  upwards  bo 
as  actually  to  form  a  prominent  elastic  qunsi-tumour  above  the 
clavicle. 

The  central  tendon  of  the  diaphragm  undergoes  depression,  and 
nuiy  be  rendered  convex  inferiorly, — i»ro<lucing  slight  epigastric 
pniniincnce.  And,  further,  as  sometimes  (but  by  no  means 
always)  happens,  Duchenne's  sign,  in-sinking  of  the  epigastric 
region  with  inspiration,  may  then  be  noticed.  The  liver  may  \>e 
pusbcil  downwards  and  to  the  right,  but  an  enormous  amount 
of  fluid  will  not  necessarily  displace  it. 

Tlie  rMpiration-sounds  in  the  centre  of  the  cardiac  region  are 
feeble  and  distant :  in  some  verj'  rare  instances  tlie  voice  re- 
sounchi  with  an  fbgophonic  twang  at  the  edge  of  the  effusion : 
this  is  e8|)eculiy  likely  to  occur  if  the  adjacent  border  of  the  long 
bo  indurated. 

(d)  Stft^e  of  abftorption  of  jiuid, — True  undulator}'  impulse  now 
disappears, — the  sutiiiing  cjiuse  of  >pr/r>/  movement  is  no  longer 
prtvscnt.  But  u  fluttering  uneven  imjiulse,  by  no  mojius  wholly 
dissimilar  to  the  eye,  may  remain,— especially  if  the  thonicic  walla 
Lc  thin.     Nay,  perfectly  undistinguishable  to  the  eye,  occasionally 
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in  children :  in  a  case  seen  at  an  advanced  stage  of  the  acute  disease, 
and  where  the  antecedent  story  was  very  imperfect,  I  have  V>een 
completely  deceived  by  the  wave-like  movement  of  a  thin  closely 
agglutinated  heart.  [47yi]  The  point  of  the  apex-heat  almost 
invariiiMy  falls.     Tlie  bulging  of  tlie  cardiac  region  gives  way. 

By  the  hand  we  ascertain  that  the  impulse  has  recovered  its 
breadth  and  fulness ;  friction-freuiitus,  too,  may  return. 

Tlic  dulness  of  effusion  gradually  diminishes  from  above  down- 
wards, and  draws  in  laterally  also,  but  not  till  it  has  undergone  a 
very  distinct  fall  superiorly. 

Redux  friction-sound  is  caught  by  the  ear,  commencing  com- 
monly, but  by  no  means  always,  about  the  roots  of  the  vessels,  and 
varying  in  extent  with  the  rapidity  of  absorption.  The  churning 
or  continuous  rumbling  variety  is  the  rarest  condition  of  friction- 
sound  discovered. 

Tlie  heart's  sounds  recover  their  fulness  (if  endocarditis  have 
not  prominently  existed),  and  also  their  natural  nearness  to  the 
surface.  Tlie  priecordial  resi)inition-80und8  return  slowly,  and 
may  never,  especially  if  agglutination  of  the  pleural  surfaces  occur 
in  front  of  the  pericardium,  regain  their  natural  intensity. 

{c)  Stage  of  ju-ricnrdial  ar/lusioti.  The  occurrence  of  this  stage 
is  announced  by  disajipearance  of  onlinary  friction-sound,  and  d 
Jordori  of  friction-fremitus,  if  this  have  existed  ;  the  former  may 
continue  to  be  distinctly  heard  in  some  spots,  where  adhesion  is  as 
yet  unestablishcd.  Besides,  the  clicking  variety  of  friction-sound 
nmy  long  continue  audible  at  the  base.  The  ])ercussion  dulness 
continues  to  decrease,  or  at  all  events  does  not  increase  in  arwv. 
The  action  of  the  heart  may  be  tremulous,  unstcadj-,  or  jogging, 
and  to  the  eye,  as  just  mentioned,  distinctly  uudulatory. 

The  moment  adliesion  is  accomplished,  the  evolution  of  the  acute 
disease  has  reached  its  final  anatomical  term. 

370.  Si/mpfoMS.  I.  Local. — Tiie  chief  local  symptom  of  peri- 
oarditis  is  pain,  occupying  the  cardiac  region  only,  mainly  seated 
in  the  epigastrium,  or  extending  to  the  left  shoulder  and  elbow, — 
slight  in  amount  or  of  agonizing  severity,  lancinating,  tearing, 
burning,  or  consisting  of  a  mere  sense  of  soreness  ;  and  increased 
by  movement,  and  deep  inspiration.  Pain,  however,  may  be 
absent,  and  in  the  majority  of  cases  is  either  absent  or  of  slight 
severity.  The  varying  amount  of  suffering  in  different  cases  is 
with  diiliculty  accounted  for  ;  coexistent  phrenic  pleiu-isy  seems  to 
explain  the  acute  agony  of  some  patients,  but  jileurisy  mny  bo 
present  and  the  j)ain  moderate,  or  vice  rend.     Uheumatisra  of  the 
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diapbra;^,  plirenic  or  intercostal  neuralgia  or  neuritis,  are  «J1 
conceivable,  but  non-proven,  causes  of  excess  of  suffering.* 

The  prrecordial  interspaces  are  generally  tender, — sometimes 
excessively  so.  Pressure  in  the  epigastrium  causes  great  distress 
in  some  cases  ;  in  others  it  is  borue  without  a  muraiur.  Bichat's 
overweening  faith  in  the  significance  of  the  indications,  deriv- 
able from  such  pressure,  was  one  of  those  errors  of  observation 
into  which  men  of  the  highest  genius,  when  biassed  by  theory, 
will  occasionally  fall. 

The  action  of  the  heart  varies  widely  in  intensity.  There  may 
be  constant,  more  or  less  violent,  palpitation,  attended  with  many 
or  few  of  the  grave  subjective  miseries  of  that  state  ;  or  there  may 
be  palpitation  of  irregular  or  regular  rhythm,  concerning  the  exist- 
ence of  which  the  patient  is  scarcely  conscious  ;  or  the  heart's  beat 
may  not,  even  to  the  observer,  he  appreciably  abnormal. 

377.  IL  Systemic  and  Constitutional. — (a)  The  decumbency  is 
least  commonly  on  the  left  8i<lc,  most  commonly  on  the  back ;  the 
head  is  generally  kept  rather  high.  Orthopncea,  a  most  inconstant 
symptom,  if  present,  is  not  any  proof,  as  has  been  taught,  that 
liquid  effusion  has  taken  place;  it  may  be  absent  during  the 
effusion-period,  and  first  appear  after  absorption  ;  again,  it  may 
iH'cnr  paroxysmally  and  irregularly.  Far  from  orthopncea,  or  even 
raised  {wsition  of  the  shoulders,  being  a  necessary  result  of  effusion, 
the  patient,  where  this  is  most  copious,  ma}'  lie  by  choice  flat  on 
the  V)ack,  with  scarcely  any  pillow:  this  was  the  habitual  posture, 
for  ilays  before  death,  in  the  case  just  referred  to,  where  sixty 
fluid-dunces  hud  accumulated  in  the  sac.  In  such  cases,  the  least 
elevation  of  tlic  head  produces  a  tendency  to  flynco()e, — and  the 
patient  instinctively  dreads  movement  of  any  kind,f  Tlie  facial 
expri'ssion  is  generally  anxious  ;  the  features  drawn  :  in  fatal  cajics, 
risus  sfirdojiicus  sometimes  occurs  towards  the  close.  Tlie  sleep  is 
titfii!  and  disturlie*!;  and  jactitation  of  tlie  arms — the  trunk  being 
kept  quiet— not  unfrequent  in  serious  cases.  Apprehension  of 
death  may  be  a  prominent  s^'mptom. 

*  Till!  atikfiirtorr  drmonstnlion  liy  Ln>r)ik«  (Sriimidt'i  Jilirhuch,  18SS).  tJiat 
lh«  |>hiTnir  in  nol  liinply  a  ninVor  nprvi-,  but  mninin*  wiiwirj  filsmouU  ili»tribul»d 
I'  niium,  ai  wrll  ns  '  .  and  alxlumilul  wall,  givrs 

II  iraclrr  to  the  h\  J  'iid  ncunJgU. 

. viii  ci"""i'-    '" -      i    .   !u  iu   tlie  t«xt,  liaTc  fallen 

uuder  my  uotio«,  >i  thu  it  the  halitual   pnctiire,  wlien   the  <jniuitity  of 

Itaid  baa  paawd  a  M.iniit,  the  {incUo  amount  varying  |>rul«l>ly  iu  JitTcrcnl 

pmona.  What  i*  Ilia  im»i>4<  I  It  hwuis  must  likely  that  the  poMiirp  ia  iii(>ainnl 
•^ply  bpcaniM!  tho  riKaUti<in  ta  »o  olMtruotrd  by  hreiisurti  on  tlit  ^rr.it  rcjctrla  and 
haart,  that  lD»titirtiT>ly  ili«  patient  sccV*  the  aid  ot  graritttinii  to  aQ|iply  the  Urmiu 
ami  Innipi  with  lilood.     Tlxvir  rmtm  form  a  mnnfal  '/•rrirn  n{  t)i<>  il<a/'nu<. 
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(li)  lligon  niaj  annoaooe  the  invasion  of  the  disease,  but  Ibej 
nro  ti'it  commonly  severe  nor  ix'peate<1.  Pericarditis  acknowledges 
the  law  ap])areutly  regulating  in  the  main  the  temperature  in 
inflammations  of  the  serous  membranes, — that  is,  the  thermo- 
tiietric  rise  is  habitually  null  or  very  slight  Such  pjTexia,  as  is 
objectively  demonstrable,  commonly  dejiends  on  some  associated 
disease ;  and  pericarditis,  supervening  in  the  ooune  of  rheumatic 
fever,  may  not  jiroduce  any,  or  at  the  most  a  very  minute,  eleva- 
tion of  temjjeratiirc.  Very  great  rise  of  heat,  to  109°  for  instance,* 
and  jirobably  even  higher,  may  certainly  occur  in  acute  rheumatism  ; 
but  thore  is  no  reason  to  suppose  the  pericardial  inflammation  has 
liny  direct  connection  with  the  hyperpyrexia,  whatever  be  the 
amount  of  evidence  tending  to  affiliate  the  peculiarity  to  certain 
undelemiined  cerebml  conditions.  I  have  known  the  skin  jiaroxys- 
nially  cold,  and  look  upon  this  condition  as  of  evil  significance. 

Such  pcrspiraliou  as  occurs  is  not  specially  acid,  unless  rheu- 
matism be  present, — and  it  vmy  be  alkaline,  even  with  this  com- 
bination, f  Suduniina  sometimes  form,  and  their  contents  may  be 
alkaline,  while  the  surrounding  perspiration  is  acid, — or  the  reac- 
tion of  both  may  be  tlie  same:  none  of  these  conditions  are 
peculiar  to  tiie  disease.  CEJema  sometimes  occurs,  particularly  if 
the  case  be  prolructeil,  about  the  ankles;  and  may  also  appear  in 
the  integuments  of  the  cardiac  region.  The  integuments  of  tlie 
head,  face,  and  neck,  may  become  generally  livid,  with  associated 
swelling  of  the  medium-sized  and  large  subcutaneous  veins. 

(«r)  The  joints  are  not  aHloted  as  a  consequence  of  jK'ricarditis, 
—  tliey  are  frequently  rhetimatic,  of  course,  as  the  majority  of 
cases  of  pericarditis  are  of  rheumatic  origin.  The  limbs  generally 
are  the  seat  of  such  pains  \\»  a]>pertaiu  to  an  acute  disease. 

(rf)  There  is  notliing  special  in  the  state  of  the  tongue.  Deglu- 
tition, commonly  natural,  may  be  j^ravely  obstructed  in  the  man- 
ner to  be  presently  [/•,  /]  described.  I  have  never  met  with  a 
case  in  which  pressure  of  the  distended  pericardium  on  the  ccso- 
phagUH  even  appeared  to  have  acted  as  an  efficient  mechanical 
cause  of  dy8i)hagia.  Tenderness  of  the  epigastrium,  with  nausea 
and  vomiting  of  food,  or  of  bile  even  (tlie  stomach  being  perfectly 
healthy, t)  stometimes  constitute  very  prominent  symptoms — pro- 
minent enough,  as  in  the  case  referred  to,  to  throw  nil  those  of 


•  WUiuti  Kii«,  LanrrI,  .h'    ~    "   "'      Fiir  full  (ieUiln,  n'<?«  Lia  work  ol  rwrneitJ 
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the  cardiac  class  into  the  shade :  epigastric  pain,  especially,  is  oftea 
decisively  present,  and  is,  sometimes,  plainly  connected  with  the 
phrenic  ncn-es.  The  liver  grows  engorged ;  I  have  never  seen 
jaundice.     The  bowels  are  confined. 

{e)  Dry,  irritable,  abrupt,  jerking,  spasmodic  cough,  with 
variable  dyspnoea,  and  coolness  of  tlie  expired  air  towards  the 
fatal  close,  are  the  chief  pulmonary  symptoms.  That  exaggerated 
respiration  results  from  pericarditis  per  se,  I  more  than  doubt 
The  voice  is  sometimes  much  weakened,  an  effort  required  to  pro- 
duce feeble  tones  :  •  this  symptom  seems  mainly  connected  with 
copiousness  of  eflTusion,  though  conceivably  it  may  depend  on  reflex 
irritation  of  the  vagus  nerve. 

(/)  The  pulse  is  commonly  frequent  out  of  proportion  with 
respiration,  unless  there  be  some  pulmonary  complication.  I 
have,  however,  known  in  rheumatic  pericarditis,  with  chorea,  a 
ratio  of  136  :  64  or  2'12  :  1,  the  lungs  being  free  from  iuflamma- 
tion.  t  At  iirst  full  and  hard,  and  sometimes  less  frequent  than 
natural,^  afterwards  weak  and  feeble,  the  pulse  grows  irregular, 
both  in  force  and  rhythm,  in  about  one-third  of  cases, — or  such 
irregularity  may  exist  from  the  first,  and  before  fluid  is  present 
to  account  physically  for  the  circumstance, — or  irregular  and  un- 
acconntable  from  frequency  one  day,  it  may  be  infrequent  and 
perfectly  rc-gular  on  a  subsequent  one,  the  disease  meanwhile 
advancing.  §  Tlie  frequency  of  the  pulse  is  subject  to  more  sudden 
variations,  from  the  influence  of  emotional  excitement  and  of  efibrt, 
tlmri  in  any  other  disease  perhaps :  thus  gentle  movement  of  the 
trunk  may  raise  the  rate  from  80  or  90  to  130  or  140. 

The  sphygmogram  in  pericarditis,  as  may  be  gathered  from  these 
statements,  presents  nothing  distinctive.  The  febrile  state  with 
which  it  is  associated  gives  frequency  to  the  curves,  and  well- 
defined  dicrotism.  During  convalescence  the  pulse  becomes  infre- 
quent, the  curves  in  a  series  proportionally  few  and  polycrotous. 

The  state  of  the  blood  of  necessity  varies  in  connection  with  the 
dominant  diathesis ;  in  so  far  as  the  pericarditis  is  directly  con- 
>e<I,  the  fluid  is  hyiK-rinotic. 

(y)  Tlie  lymphatic  system  is  unaffected. 

(h)  Having  yet  to  observe  a  caae  of  isolated  idiopathic  pcricnr- 
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(litis,  I  fim  uuablc  to  say  what  influence  the  disease  per  se  exercises 
on  the  composition  of  the  urine.  As  the  complaint  is  daily  seen, 
in  association  with  (hatlictic  on»l  acute  specific  diseases,  tlie  urine 
is  of  highly  marked  pyrexia!  type,  or  possesses  tlie  charactera  of 
the  disease  to  which  the  pericardial  inflammation  is  super- 
added. 

((■)  I  have  not  met  with  any  8i>ecial  indications  of  sympathy  on 
the  part  of  the  genital  orgiina.  Menstruation  runs  the  same,  but 
not  a  greater,  chance  of  being  arrested  or  deferred  by  an  attack 
of  pericarditis  aa  of  other  acute  inflammations :  the  fimction  may 
be  wholly  nnaffucted. 

(/•,  I)  Sliglit  cephalalgia  is  common ; — the  pain  rarely  suffi- 
ciently great  to  excite  spontaneous  complaint.  As  a  rule  ence- 
phalic symptoms  of  any  serious  import  are  totally  absent  from 
first  to  last.  But,  on  the  other  hand,  delirium,  apoplectiform 
stupor  with  imperfect  hemiplegia  and  a  quasi-maniacal  st^te*  or 
actual  mania  of  violent  character,  sometimes  give  special  character 
to  the  case.  And  grave  nervo-nuiscular  disturbances,  pointing  to 
spinal  origin,  are  occasionally  witnessed :  among  these  may  be 
enumerated  laryngismus  ;  external  cramps  ;  slight  clonic  spasms, 
scarcely  amounting  to  fits  of  convulsion  ;  cpileptifi»rni,  hysteri- 
form,  trismal  and  tetanic  seizures,  and  chorea  in  all  degrees  of 
severity. 

These  ccrebro-spinal  symptoms  are  sometimes  in  all  likelihood 
produced  rather  by  the  altered  state  of  blood  coexistent  with  the 
l)cricarditis  than  by  the  local  conditions  of  this  intiamnmtinn  in 
itself:  in  thepericarditis  of  "  Bright's  disease"  ura;mia  is  doubtless 
their  immediate  cause.  In  the  rheumatic  variety  these  symptoms 
may,  however,  be  of  reflex  mechanism,  excited  by  irritation  nf 
the  phrenic  nerves, — a  view,  though  deficient  in  proof,  certainly 
more  tenable,  than  that  ascribing  them  to  cerebro-spinal  menin- 
gitis :  for  the  positive  absence  of  that  inflammation  has  more  than 
once  been  demonstrated  post  mortem ;  and  when  it  actually  exists, 
no  one  of  the  symptoms  just  enumerated  may  occur.t  Since  I 
originally  noticed  dysphagia  as  a  symptom  of  pericarditis  in  the 
first  edition  of  this  work,  I  have  seen  some  five  or  six  additional 
very  striking  examples  :  J  in  one  of  the  patients,  an  adult,  wild- 

*  Campiou,  U.  C.  H.,  FcmaliNS,  loc.  rit. 

t  OMh,  U.  C.  H.,  Males,  vol.  x.,  pp.  178—182. 

t  t.g.  Campion,   U.C.  H..   Fem«fe«,  vol  vii.,  y  260;  «n<l   Mi»j<  R ,  s"(!n  with 

Dr.  Null  AniotL  My  stulviiioiit  appcjire'l  in  tliB  eJitinn  nl'  Ififil  (ji,  44M),  i»iil  I 
l)«lievfj  it  wholly  novel.  I  luive  since  Iwirnpd,  Imwfvcr.  tlit'  syiiipt'inis  Iim<I  Iic*ii 
lUiiUiicUy  JiiwribiHl  by  TMt»  in  1811.  The  fait  wuk  i-crtaitily  not  Bcknowlritgrd  J>y 
Ui*  Eogliali  or  Frcncli  ninlir*!  tohooU  iu  Ulcr  ilayth 
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ni-ss  of  manner,  tremors,  paroxysmal  orthopnoea,  with  faintnoss 
anJ  8ul)8ultu8  teiidinum  coexisted ;  iu  the  other,  a  chiUl,  violent 
bilatunil  choreal  movements  and  imperfect  laryngismus.  Botli 
cases  confirm  the  opinion  expressed  in  a  former  place  [372],  that 
the  symptom  is  of  purely  dynamic  mechanism. 

(m)  Alterations  of  the  functions  of  special  sense  have  nut  fallen 
under  my  notice,  unless  in  a  few^-ases  where  they  (blindness  and 
deafness)  were  plainly  referriblo  to  the  dominant  diathetic  state 
present, — that  of  "  Bright's  disease." 

378.  Course  and  Mode  of  Progress. — Pericarditis  may  run  a 
uniform  course,  with  ita  several  periods  of  increase,  status,  and 
decline.  Or  the  disease  may  at  any  moment  undergo  temporary 
susitension,  not  only  in  respect  of  its  subjective  symptoms,  but  of 
many  of  its  objective  conditions.  True  relapse  of  pericarditis  is 
certainly  uncommon  ;  whereas,  as  far  as  I  have  seen,  recurrence 
is  more  frequent  than  in  the  case  of  any  otlier  inflammation  of 
grave  character. 

In  the  great  majority  of  cases  the  symptoms  of  pericarditis  am 
sutiiciently  marked  to  draw  the  attention  of  both  patient  and 
olwen'er  to  the  seat  of  disease ;  in  some  few,  however,  all  sub- 
jective indications  are  wanting, — the  affection,  completely  latent, 
is  only  to  be  detected  by  objective  evidence.  Such  latency  of 
course  is  more  common  in  the  diathesis  of  "  Bright's  disease,"  than 
under  other  circumstances ;  but  1  have  a  considerable  numlwr  of 
cases  recorded  in  the  hospital  books,  where  even  in  rheumatic 
fever  nil  the  physical  signs  of  exudation  and  of  moderate  serous 
effusion  existed  without  the  slightest  pain  or  funclioual  disturb- 
ance of  il>e  heart  Latency  of  course  may  occur  under  all  ana^ 
turoicAl  conditions  of  the  disejise, — and  seems  plainly  connected 
with  the  special  nervous  susceptibility  of  the  individual,  rather 
tlian  with  the  amount  of  local  mischief. 

379.  TiTminations. — (1)  When  acute  pericarditis  terminates 
clinically  hj  recovery,  what  are  the  auutomicid  changes  effected? 
John  Taylor  thonght  strata  of  lymph  might  be  completely  absorbed  j 
bis  evidence,  however,  simply  amounts  to  this, — tJiat,  as  friction- 
sound  sometimes  disappears  without  signs  of  adhesion  ensuing, 
lymph,  which  must  have  been  the  cause  of  that  friction,  has  been 
absorbed.  Now,  as  it  is  certain  friction-sound  may  bo  pro«luced 
by  mere  vascularity  of  the  membrane  [375,  o],  tiie  whole  argu- 
ment falls  to  the  ground.  Still,  there.secms  no  objection  to  admit- 
ting that  such  absorption  on  a  limitc<i  senile  may  sometimes  oc«ur. 
Bui,  be  this  as  it  will,  the  common  terminations  arc  by  absorption 
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of  fluid,  with  adhesion  of  tJio  serous  surfaces,— or  without,  such 
adhesion,  where  lymjih  has  been  exuded  by  one  of  the  two  surfaces 
solely. 

(2)  Or  instead  of  recovery,  in  the  complete  sense,  occurring,  the 
acute  passes  into  the  chronic  disease,  either  with  adhesion  and 
agglutination,  and  more  or  less  constant  tendency  to  irritative 
congestion, — or  with  persistent  eflFusion. 

(3)  Or  death  occurs.  Commonly  syncopal,  death  mwy  ha  gra- 
dually  effected  either  by  the  mechanical  interference  of  the  Huid 
with  the  heart's  action,  or  less  readily  by  that  of  effused  lymph. 
It  seems  wonderful  what  an  amount  of  pressure  by  accumulated 
fluid  can  be  borne  with  imptinity  by  the  heart.  Fifty  to  sixty 
ounces  do  not  necessarily  stop  its  contractions ;  but  this  obviously 
depends  on  the  slowness  of  it«  accumulation  and  extensibility  of 
the  pericardium  :  a  few  ounces  of  blood  suddenly  poured  out  from 
an  aneurism  into  the  serous  cavity  will,  we  know,  mechanically 
destroy  life  in  an  instant, — slil!,  here,  the  nervous  shock  of  the 
arterial  rupture  plays  some  part  iu  the  catastrophe.  Contraction 
of  effused  Ij  inph  may  so  twist  and  distort  the  heart,  that  mecha- 
nical suspension  of  projection  of  the  bloo<i  through  the  orifices 
becomes  well  conceivable.*  Besides,  there  can  bo  no  doubt  in- 
trinsic changes  in  the  heart's  own  muscular  condition — dynamic 
failure  and  alteration  of  texture  by  acute  interruption  of  nutrition — 
occasionally  help  to  arrest  its  movements.  Or  death  may  siuldcnUj 
take  jilace  from  raising  the  head  or  otherwise  moving  abruptly, — 
an  acute  syncope  caused  by  cardiac  paralysis.  Lastly,  the  fatal 
event  may  be  mainly  traceable  to  some  one  or  more  of  tliose  forms 
of  cerebro-spinal  disorder  a  moment  since  described. 

380.  Dxiratmx  (a). — In  rheumatic  pericarditis  death  rarely 
occurs  before  the  tenth  or  twelfth  day  ;  and  may  be  deferred  for 
upwards  of  three  weeks.  On  the  other  hand,  in  less  than  thirty- 
six  hours  life  may  bo  extinct.  Andral  records  an  iustance  fatal 
in  twenty-seven  hours  from  the  first  supervention  of  pain.  The 
great  orator  of  the  first  French  Revolution,  Mirabeau,  was  cut  off 
by  pericarditis  so  rapidly,  that  the  reports  of  his  having  been 
poisoned  readily  gained  credence. 

(4)  In  instances  of  recovery,  disappearance  of  subjective,  and  of 
most  of  the  objective,  symptoms  takes  place  in  from  twelve  to 
twenty  days  ;  but  physical  signs  may  hold  on  for  weeks,  nay,  for 
months,  especially  slight  percussion-dulness,  and  clicking  friction- 

•  fiunpion,   IT.  C.  H.,   Fcmiile«,  Tol.  t1,  pp.  40,  41 ;  ftlio  Mercer,  U.  C.  H.,  Fo- 
male*,  vol.  xiiL,  p.  4. 
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Bontid  [120,  c],  above  the  heart's  base,  while  ordinary  friction 
may  oaiisionally  continue  nudible  towards  the  apex  and  over  the 
general  surface  [130]. 

381.  Diagnosis. — llie  diagnosis  of  pericarditis  can  only  bo 
matlc  with  security  by  means  of  the  pbysicnl  signs.  Fur,  tirat, 
80  absolutely  latent  from  the  beginning  to  tlie  end  may  the  disease 
prove,  that  I  have  known  patients  with  several  ounces  of  fluid 
and  exudation -matter  in  the  pericardium,  grow  irritated,  when 
inquiries  were  made  about  symptoms  connected  with  the  heart ;  * 
secondly,  there  may  be  a  total  want  of  harmony  between  the 
violence  of  the  symptoms  of  which  the  patient  is  actually  con- 
scious and  the  amount  of  disease ;  or,  thirdly,  the  symptoms 
of  other  affections  may  be  simulated. 

Before  the  occurrence  of  friction-sound  there  is  no  certainty  in 
the  diagnosis.  But  if  there  coexist  with  sudden  excitement  of  the 
heart  and  absence  of  endocardial  murmur  prascordial  distress 
and  tendcnicss  under  pressure,  while  the  pulse  is  frequent  (I  have 
not  been  able  to  confirm  Graves's  observation  as  to  its  initiatory 
infrequency),  and  the  respiration  non-accelerated,  the  probabilities 
pronounce  for  pericarditis.  This  will  especially  be  true,  if  any 
one  of  the  diathetic  or  acute  specific  diseases,  with  which  pericar- 
ditis is  known  to  coexist,  has  preceded. 

The  essential  signs  of  jK-ricarditis  are  friction-murmur,  special 
prascordial  dulness,  and  twisting  upwards  of  the  heart's  apex. 
Let  ns  inquire  into  the  conditions  and  surety  of  their  diagnostic 
significance. 

(a)  Friction  murmur,  when  thoroughly  developed  with  the 
characters  assigned  it  elsewhere  [120,  130],  is  next  to  pathogno- 
monic :  the  possible  fallacy  from  pleural  friction  of  cardiac  rhythm 
must  not,  however,  be  forgotten.  Mediastinal  i)seudn-rhonchus 
(which  may  coexist,  too,  be  it  remembered,  with  true  pericar- 
diail  friction),  is  another  possible  source  of  falhicy.t  By  a  little 
care  the  isKpniahy  rhouchoid  sound,  sometimes  produced  by 
pressure  of  the  stethoscope  over  the  heart  (as  on  other  parts  of 
tijo  surface),  when  the  integuments  are  oedeniatous,  will  be  dis- 
tinguishe^I  from  pcricnrdial  rubbiug-sound ;  its  rhythm  is  of 
coarse  rosjiiratory.     . 

I  luive  nothing  to  atlil  here  to  the  several  rules  already  laid 
down  for  the  distinction  of  endticardial  from  pericardial   mur- 


*  Thu  Villi]  of  |i?rifanlUl  mui-^thotia  (If  I  may  nie  the  exitrestion)  i*  particoWly 
prour  to  occur  in  [iati<rnU  alTrcti'd  with  "  Bright*!  4iMaHi." 
t  DiMXMi  u(  Luuipi,  llh  KJ.,  \\  Mi. 
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mare  [133] :  not  very  unfrcqueutly  troublesome,  ocaisioimlly 
impossible,  the  distinction  is*,  on  the  other  hood,  in  the  mass  of 
cases  easily  effecteil. 

It  must  not  be  forgotten  that  a  certain  murmur,  really  intrii- 
pericanliiii,  may  be  niistakeu  for  other  thintr«.  Tliis  is,  pcrhnps, 
especially  true  of  tiie  clicking  variety  of  pericardial  friction  [1-0,  c\ : 
this  differs,  however,  from  valvular  clicks  in  its  non-synchronism 
with  cither  heart-sound,  and  in  its  non-transmission  along  the 
norta  and  pulmonary  arterj'. 

Again,  exudation  may  be  present,  and  yet  no  friction-sound 
evolved, — citlier  because  the  posterior  aspect  of  the  heart  only  is 
uilcited, — or  because  one  lamina  of  the  membrane  only  is  coated 
witli  ]ym|)li,— or  because  recent  agglutination  has  occurred, — or 
because  old  agglutination  prevents  attrition, — or  because  serum 
or  pus  has  been  copiously  poured  out.  And  to  all  these  causes  of 
the  non-occurreuce  of  attrition  must  be  added  the  mechaniojil 
conditions,  as  they  may  be  called,  of  Uic  lymph  itself;  if  this  bo 
particularly  smooth,  and  slimy  to  the  feel,  no  friction-murmur 
will  arise.* 

(A)  Next,  of  the  significance  of  the  percussion-results.  If  the 
peculiar  triangular-shaped  dulncss  be  plainly  developed  under  the 
eye  of  the  physician,  and  have  succeeded  to  friction-murmur,  there 
.is  no  possible  source  of  fallacy.  But  if  it  have  not  been  preceded 
by  friction,  the  dulness  may  dejiend  on  hydrojiericardium  simply ; 
and  if  the  triangular  form  have  not  been  produced  under  observa- 
tion, there  are  certain  sources  of  fallacy  of  a  serious  character 
already  glanced  at  [77,  c].  For  instance,  a  weak  fatty  heart,  with 
quasi-undulatory  impulse  and  feeble  sounds,  intermittent  pulse, 
and  febrile  action,  may  coexist,  where  the  form  of  the  heart's 
dulncss  is  rendered  triangular  by  the  chance  presence  of  old 
exudation-matter  about  the  great  vessels,  a  tumour,  a  smnll 
solid  quiescent  aneurismal  sac, — or  even  of  an  excess  of  natural 
mediastinal  fat  How  is  the  distinction  of  the  cases  to  be  esta- 
blished ?  I'robably,  in  the  whole  range  of  thoracic  diagnosis, 
there  does  not  exist  a  more  difficult  problem.  This  truth  is 
exemplified  by  the  following  case.  An  adult,  labouring  obviously 
under  acute  disease,  unable  to  give  any  trustworthy  account  of 
himself,  had  all  the  physical  heart-signs  mentioned,  and  in  addi- 
tion orthopnoca  and  jactitation ;  while,  on  his  admission  to  the 
hospital,  no  ordinary  signs  of  pneumonia  or  other  thoracic  inflam- 


*  Mercer,  U.  C.  H.,  Feinklei,  toI.  xiii.,  p.  4,  Janiutry,  1857. 
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malion  existed  to  account  for  the  acute  aspect  of  the  disease.  I 
was  strongly  disposed  to  regard^ this  as  a  case  of  latent  pericar- 
ditis with  effusion,  accompanying  valvular  disease,  of  which  latter 
affoction  the  signs  were  obvious ;  but  the  impossibility  of  dis- 
covering a  shadow  of  friction-sound,  though  the  patient's  pos- 
ture was  varied,  the  non-elevation  of  the  heart's  apex,  and  the 
fu<.-t  that  above  the  third  rib  the  dulness  was  not  so  absolute  as 
below  it,  led  me  to  reject  the  idea.  On  post-mortem  examination 
(the  signs  of  pneumonia  had  meanwhile  made  their  appearance, — 
on  admission,  indeed,  the  pulse-respiration  ratio  was  2*7  :  1,  and 
in  twenty-four  hours  had  become  2  :  1),  the  jwricardial  sac  was 
found  free  from  fluid ;  but  above  the  base  of  the  heart  lay  a  lump 
uf  fat,  the  simple  source  of  all  the  difficulty.*  And  it  is  quite 
cionceivable  this  difficulty  might  be  increased ; — for  a  patch  of  old 
exudation-matter  near  the  apex  might  give  friction-sound,  while 
all  the  other  conditions  remained  essentially  the  same  as  in  the 
case  JTist  referred  to.f 

Mediastinal  tumour  of  some  size,  if  it  encroach  on  the  cardiac 
region,  may  simulate  pericardial  effusion.  But  the  history  of  the 
case  ;  the  jjresence  of  centriiMJtal  pressure-signs,  which  are  never 
caused  by  fluid  in  the  pericardium :  and  the  outline  of  the  dulness, 
which  can  scarcely  by  an  unlucky  chance  imitate  precisely  that  of 
pericardial  dulness,  (a  tumour  grows  in  spite  of  gravity,  fluid 
obeys  this,)  will  distinguish  the  former  from  the  latter.  Still  the 
diagnosis  must  occasionally  be  profoundly  difficult :  for  Skoda 
refers  to  a  case,  where  a  trochar  w^as  driven  into  an  encephaloid 
mediastinal  mass,  under  the  impression  that  the  instrument  was 
to  give  issue  to  pericardial  fluid.  Per  contra  it  may  happen  that 
intra-pericardial  fluid  imprisoned  by  old  adhesions  about  the  great 
vessels  at  the  base  of  the  heart,  aud  limited  to  that  locality,  shall 
to  a  certain  extent  simulate  a  solid  mass  in  the  anterior  medias- 
tinum, t 

(r)  If  the  elevation  of  the  heart's  apex  occur  during  observation, 
I  believe  it  to  be  an  infallible  sign  of  pericarditis  ;  simple  hydro- 
|)ericardium  has  never  within  my  cxi>erience  sufficed  to  displa<-e 
ihat  |M)int  to  any  notable  amount.  But  I  think  it  right  to  warn 
tlie  student,  thai,  where  the  change  is  not  actually  effected  under 
observation,  he  must  Im?  on  his  guard  aj^ninst  a  certain  number  of 
Kouroes    of  fallacv.     The  chief  of   these  are,  as    follows : — the 


•  Bcrkott,  It.  C.  II.,  M»le»,  toL  t,,  p.  829. 

f  J.  Moiri!.,  U.  C.  H..  MaIpii.  tol.  vU.,  pp.  15«— IM. 

i  fiiclimond,  U.  C.  It.,  Feni|ilc«,  vol.  xv.,  jt.  5,  December,  1868- 
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heart's  apox,  eitber  as  a  result  of  original  coiiforraation,  or  through 
the  loug-coutintK'd  influence  of  stays,  may  lie  unusually  high  ;  if 
may  be  raised  by  the  cuntractile  influence  of  tlie  exudation-matter 
of  a  long-past  attack  of  pericarditis  ;  it  may  be  pushed  upwards 
aud  outwards  by  an  enlarged  liver ;  or  upwards  and  inwards  by 
an  enlarged  spleen ;  or  it  may  be  drawn  aside  and  upwards  by 
the  contraction  entailed  by  old  jileurisy ;  or  it  may  be  draw^n 
upwards  a  space  and  a  half  by  a  contracting  excavation  in 
tiie  upper  part  of  the  left  lung ;  and  lastly,  a  slight  but  rejil 
elevation  of  the  heart's  apex  may  take  place  through  retraction 
of  the  great  vessels  and  shrinking  of  the  heart's  cavities  conse- 
quent on  great  ha;mitrrhage.  As  blowing  murmur  will  exist  in 
the  latter  case,  an  erroneous  assignment  of  the  position  of  the 
apex  to  the  influence  of  pericarditis  is  the  more  likely  to 
t)ccur. 

(</)  There  are,  besides,  particular  combinations  of  si/mptoms, 
occurring  in  pericarditis,  which  simulate  with  considerable  close- 
ness those  of  very  different  affections.  Here  is  an  instance,  A 
female  had  fever,  dry  red  tongue,  extreme  epigastric,  and  no  prae- 
cordial,  tenderness,  bilious  vomiting  and  diarrhoea,  and  perfectly 
regular  pulse  ;  she  presented  not  a  single  symptom,  subjective  or 
objective,  connected  with  the  heart,  and  was  free  both  from 
"  Bright's  disease"  and  from  acute  afiection  of  the  joiuta.  How  is 
this  state  of  things,  which  proved  to  be  really  dependent  on  peri- 
carditis with  effusion,  to  be  distinguished  from  acute  gastritis  ? 
Tlio  physical  signs  say  nothing ;  friction -sound  has  already  dis- 
appeared when  the  patient  is  first  seen,  and  a  huge  stratum  of 
subcutaneous  fat  with  a  massive  mamma  may  deprive  us  of  the 
evidence  derivable  from  percussion.* 

(e)  Again,  important  though  the  existence  of  one  of  the  dia- 
theses or  cachexiie,  to  which  pericarditis  is  commonly  linked,  be 
as  an  element  of  its  diagnosis,  the  absence  of  one  or  of  the  other 
must  not  negative  the  positive  evidence  of  physical  signs. 
Some  years  since  it  occurred  to  me  to  observe  a  case  in  which 
every  ]H>s8iblc  sign  of  pericardial  effusion  clearly  existed ;  but  I 
declined  to  place  the  diagnosis,  '•  pericarditis,''  on  the  hospital 
bed-ticket,  Itccause  the  patient's  constitution  was  sound,  no  injury 
had  been  inflicted  on  tJie  chest-wall,  and  she  was  free  from  rheu- 
matism. .This  was  the  instance  referred  to  in  the  table  of 
causes  [373,  ^],  where  an  abscess  under  the  central  tendon  of  Uio 

*  Facta,  all  of  Uiem,  il1u>tratc«l  by  the  cwo  of  Porr]',  U.  C.  H.,  Fcmalon,  vol.  i., 
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(liaphro^Q  had  been  tho  exciting  cause  of  the  pericardial  iiiflam- 
niation  really  present,  as  provc<l  post-mortem.' 

{/)  In  the  diagnosis  of  a  difficult  case,  tlie  functional  and 
general  symptoms  shoidd  not  be  forgotten, — but  clinical  ex]>e- 
rience  compels  us  to  admit  that  they  are  sometimes  utterly 
fallacious  aids.  Hope  held  the  singular  creed  that  "the  variability 
of  the  symptoms  is  calculated  rather  to  enlighten  than  perplex 
the  practitioner," — his  belief  being  that  the  symptoms  of  lymph- 
deposit  were  slight,  of  effusion  serious.  The  value  of  this  dogma 
ftpj>ear8  from  a  single  case,  the  fourth  in  Andral's  collection, 
where  death  occurred  from  plastic  percarditis  in  twenty-seven 
hours,  without  a  drop  of  fluid  having  formed  in  the  sac  ;  while, 
per  contra,  the  disease  may  be  latent  with  extensive  hydro-peri- 
canlitis. 

382.  Mortalili/  and  Prognosis. — There  are  no  existing  docu- 
uienta  from  which  the  absolute  mortality,  or  the  ratio  of  deaths  to 
seizures,  may  be  safely  calculated  on  a  large  scale. 

The  immediate  prognosis  is  in  the  majority  of  cases  not  un- 
favourable. Louis  long  since  estimated  tbe  deaths  at  one  in  six 
of  those  attacked.  But  the  result  is  greatly  under  the  influence 
of  the  existing  diathesis.  I  do  not  rememl>er  to  have  seen  rheu- 
matic pericarditis  fatal,  in  a  previously  healthy  person,  except  in 
some  seven  or  eight  instances  ;  whereas  a  largo  projiortion  of  cases 
of  pericarditis,  arising  in  "  Bright's  diseaae,"  end  fatally.  Taylor 
found  in  seventeen  cases  of  recovery  the  mean  age  =  19*7  years  ; 
in  twenty-one  cases  of  death  =  'A^b  years :  but  retiid  disease 
wtudd  lie  more  likely  to  exist  in  the  series  of  more  advanced  age 
thaH  in  the  other, — age  alone  cannot,  therefore,  be  charged  with 
the  difference  in  mortality.  The  whole  class  of  reflex  phenomena 
are  of  excessively  bail  augury ;  when  highly  marked  choreal 
ejmptoms  have  occurred  in  childhood,  I  have  never  known  re- 
covery ensue.     Dysphagia  at  any  age  is  of  very  fatal  significance. 

In  rheumatic  pericarditis  sudden  and  great  rise  of  temperature 
is  of  the  very  gravest  augury  :  whether  the  hyperpyrexia,  it  sig- 
nifies, be  connected  or  not  with  manifest  intracranial  complica- 
tion, tho  general  truth  remains  the  same,  that  an  abrupt  rise  to 
lOr.  d,  fortiori  to  109°— 110°,  is  almost  surely  followed  by 
•peody  dissolution.     The  tem]>erature  kills. 

In  regarti  to  remott^  prognosis  :  if  more  adiiesions  or  even  agglu- 
tination exist,  the  health  docs  not  necessarily  suffer ;  if  hyjter- 
trophy,  simple  or  dilated,  or  atrophy  supervene,  symptoms  of 
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course  arise.  Beau  found  in  forty-eight  cases  of  agglutinated 
pericardium  forty  examples  of  dilated  hypcrtropliy,  lnit  the  rela- 
tive dates  of  tlie  two  conditions  cannot  always  be  established  from 
his  facts.  I  have  seen  no  reason  to  accept  the  doctrine  that  old 
pericarditis  in  itself  kills:  coexistent  endocarditis  with  its  valvular 
sequela;  is  the  real  destroyer  in  chronic  fatal  cases  [398]. 

383.  Treatment. — lu  its  character  of  an  acute  inflammation, 
affecting  sometimes  directly,  always  indirectly,  the  dynamic  and 
the  statical  conditions  of  the  heart  itself,  simple  pericarditis  would 
theoretically  call  aloud  for  antiphlogistic  treatment  of  a  most 
active  kind.  But  as  matter  of  actual  experience  we  find  that, 
while  isolated  idiopathic  pcricjuditis  scarcely  ever  exists,  tiie  form 
of  diathetic  state,  on  which  the  disease  supervenes,  forces  us  very 
materially  to  modify  any  therapeutic  system,  founded  on  the  mere 
idea  of  jjhlogosis. 

384.  In  order  to  avoid  hj'perdi vision,  we  may  consider  pericar- 
ditis quoad  treatment,  as  referrible  to  two  varieties  only :  a 
variety  belonging  to  rheunuvtic  fever,  and  a  variety  in  which  the 
inflammation  appears  as  a  local  expression  of  some  established 
ciichexia.  The  latter  variety  may  be  considered  to  be  tj'pified  by 
the  pericarditis  of  "  Bright's  disease." 

Now  the  absolute  necessity  of  distinguishing  these  two  varieties 
flows  from  the  fact,  that  rheumatic  pericarditis  in  the  great 
iijajority  of  cases  terminates  favourably,  no  matter  what  the  pre- 
cise mode  of  scientific  treatment  adopted ;  whereas  actively  acute 
pericarditis  of  renal  origin  almost  invariably  proves  fatal. 

385.  (1)  Rlicutnatk  pcricardidg. —  (a)  Sl/wnic.  Whether  tlie 
)iericarditi8  appear  after,  along  with,  or  before  the  articular  aftec- 
tious,  possibly  the  intensity  of  the  pericarditd  inflammation  might 
be  lessened  by  artificially  irritating  the  joints.  To  grant  this 
iibviously  does  not  require  one  to  have  any  faith  in  the  exjiloded 
doctrine  of  metastasis ;  but  the  prartice  has  disappeared,  perhaps 
unmeritedly,  since  the  t/icory  has  been  banished  from  the  schools. 

386.  Blood-letting  claims  consideration  foremost  among 
professed  remedial  agents  in  rheumatic  pericarditis.  Let  me 
commence  this  iu(juirj'  by  observing  that  the  following  truths 
show  the  wisdom  of  caution  in  the  amount  of  blood  abstracted. 
Bleeding  from  the  arm  cannot  1k5  pushed  to  any  notable  extent 
without  the  risk  of  inducing  syncope, — an  occurrence  of  serious 
danger  when  already  the  heart's  vigour  is  dynamicnlly  and 
statically  impaired.  Venesection,  be  it  ever  so  free,  not  only 
does  not  of  necessity  arrest,  or  very  sensibly  modify,  the  course  of 
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the  existent  pericarditis, — but  may  actually  fail  to  prevent  the 
development  of  other  inflammations  (for  instance,  pneumonia,) 
secondary  to  itself.  Very  copious  depletion,  particularly  in  sume 
constitutions,  excites  the  heart  greatly,  and  in  several  respects 
makes  matters  worse  than  they  were.  And,  further,  the  most 
nevcre  rheumatic  i)ericarditi8  may  go  on  equably  or  interruptedly 
to  recovery,  though  very  moderate  cupping  or  leeching  over  the 
pnecordial  region  have  Ijeen  substituted  for  profuse  phlebotomy. 
Yet,  on  the  other  hand,  I  must  candidly  own  that,  to  my  appre- 
hension, the  query,  whether  bleeding  at  the  very  outset  may  ever 
succeed  in  arresting  all  phlogistic  action  at  once  has  never  yet 
l)een  scientifically  answered  in  the  affirmative  or  the  negative. 
Instances  in  which  the  inflammation  is  jwsitively  caught  in  the 
nascent  state  are  rare  ;  and  if  treatment  ajipeared  to  have 
attained  ita  object,  the  accuracy  of  the  diagnosis  at  so  early  a 
period  of  the  disease  might  reasonably  be  questioned.  Meanwhile 
it  is  certain,  lavish  depletion  in  some  cases  lessens  pjTCxia  and 
calms  loc-al  pain  an<l  distress,  not  only  without  preventing,  b\it 
without  a  jot  abating  the  activity  of,  the  exudation-  and  effusion- 
processea.  Meanwhile,  too,  that  the  directly  curative  importance 
of  copious  blood-letting  has  been  exaggerated,  while  its  special 
dangers  were  ignored,  no  reasonable  doubt  can  be  entertained. 
In  the  fidni'ss  of  his  enthusiasm,  Hope  wrote,  "  tlie  loss  of  a  fern 
hour*  fit  first  may  be  irrctrictahk,  and  hence  hesttation  and  inde- 
cision may  seal  the  fate  of  the  pntieiU.  Venesection  to  the  verge  oj 
gyncape,  follortrd  by  tmmty-fire  to  forty  leeches^''  he  holds  to  be 
egsential  in  severe  recent  cases ;  and  "  unless  the  pain  be  com- 
pletely subdued  by  those  measures,  the  leeching,  and  in  some 
oasee  the  general  bleeding  also,  may  be  repeated  two,  three,  or 
more  fimes,^^  What  then  is  to  Iw  said  of  a  case,  whicl>  I  have 
elsewhere  published,  where  violent  acute  rhcnmatism  coexisted 
with  i»ericarditi8,  endocarditis,  double  pneumonia  and  pleuritic 
effuition,  and  probably  anrtitis,  and  yet,  twenty-two  ounces  only 
of  blooil  having  been  taken  by  cupping  from  tJje  cardiac  region, 
convah'scence  wa."  established  by  (be  twctity-first  day?*  I  never 
draw  iikxid  largely  from  tlie  arm  in  rheumatic  i>ericar*Utis ;  and 
tb«  reasons  why  I  abstain  from  the  practice  are  not  that  I  fear 
people   profusely  bled   shall    "forthwith   go   raving   mad"  (as, 
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according  to  the  Btateraent  of  Latham,  they  nevertheless  have, 
though  in  rare  instances,  actually  done)  ;  nor  that  I  fear  endocar- 
ditis shall  forthwith  be  generated, — an  effect  which  has  by  some' 
authors  been  positively  assigned  to  the  practice,  but  which  effect 
the  said  jinictice  much  more  certainly  has  never  been  proved  to 
entaiL  My  reasons  are,  first,  thut  none  of  the  a<lvocate8  of  such 
venesection  have  ever  shown  that  the  mortality,  duration,  or 
suffering,  of  the  disease,  are  less  in  a  series  of  cases  thus  treated 
thiiu  in  a  series  of  cases  treated  by  gentler  means — by  aconite, 
colchicum,  alkalies,  and  aperients,  for  instance.  And  secondly, 
that  while,  by  prodigal  bleeding,  a  loss  of  vital  fluid  is  inflicted, 
which  it  may  take  the  nutritive  system  months,  or  even  years  in 
individuals  of  certain  constitutions,  to  repair,  all  that  loss  may  be 
saved  without  demonstrated  risk  of  any  kind. 

On  the  other  hand,  that  mo<lerate  venesection,  as  matter  of 
experience,  shortens  the  duration  of  jwricarditis,  and  does  so  more 
cffectufiUy  the  earlier  it  is  performed,  has  hieen  clearly  shown  by 
Taylor  in  his  logical  papers  on  the  treatment  of  the  disease.  Tlie 
quantity  of  blood  to  be  drawn  must  be  regulated  by  the  severity  of 
the  sjTTiptoms :  from  an  adult  of  medium  strength  some  eight  to 
twelve  ounces  may  ha  taken  from  a  vein  in  the  arm,  the  head 
being  kept  //>«',  e8i)ecially  if  tliere  be  much  fluid  in  the  sac  This 
dejiletion  may  be  followed,  if  well  supported,  by  the  abstraction 
of  some  six  tir  eight  ounces  more  by  cupping  or  leeching  over  the 
heart. 

I  have  known  moderate  blood-letting  improve,  within  a  few 
hours,  the  tone  of  the  first  sound,  probably  by  exciting  absoqition 
of  fluid  in  the  sac,  and  facilitating  cardiac  action. 

In  cases  of  roe<liura  and  of  slight  severity,  venesection  may, 
with  atlvantago,  bo  replaced  by  the  application  of  a  few  leeches  to 
the  prajconlial  region,  or  by  the  removal  of  blood  to  the  extent  of 
four  or  six  ounces  \iy  cujiping.  And,  lis  far  as  my  own  experience^ 
of  late  years  is  concerned,  it  would  appear  that  cases  of  medium 
and  slight  severity  must,  to  my  njtprchonsion,  greatly  outnumber 
those  of  graver  character ;  for  a  considerable  time  has  posset! 
since,  as  far  as  I  remember,  1  have  employed  any  more  active 
•lepletory  measure  than  the  application  of  some  eight  to  twelve 
leechea. 

Such  are  the  inferences  to  which  I  have  been  led  by,  as  I 
lielieve,  unprejudiced  exiH-rience  concerning  the  abstraction  of 
Mofnl  in  acute  pericartlitis.  I  make  no  allusion  to  the  controversial 
liajiers  on  the  suliject  that  a  while  since  engaged  so  large  a  share 
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of  profi-sslonal  attention.  Not  that  I  am  wanting  in  respect — in 
Ki'un;  instances  even  admimtion — for  the  ingenuity  and  subtleness 
in  argument  displayed  by  some  of  the  disjnitants  ;  but  that,  1 
firmly  hold,  practical  questions,  are  not  to  be  decided  by  scho- 
lastic excrtutations.  Just  as  in  theological  casuistry  a  successful 
disputant  proves  himself  more  "  cunning  in  fence "  than  his 
beaten  adversary,  but  neither  demonstrates  the  truth  of  his  own, 
nor  proves  the  unsoundness  of  the  rival,  doctrine, — so,  in  clinicid 
d priori  disputatious,  truth  may  really  lie  with  him  who  is  utterly 
[irorsted  in  argument.  In  all  that  relates  to  the  practice  of  onr 
art,  experience  alone  can  guide  us,  with  any  ajiproach  to  safety, 
through  our  dithculties  ;  the  rest  is  vox  et  pneterea  nihil, 

387.  Although  much  has  been  more  or  less  elo<iuently  written 
on  tlie  |>ower8  of  mcrcurif  in  rheumatic  jMjricarditis,  especiall}'  on 
the  faculty  it  possesses  of  causing  the  absorption  of,  and  repairing 
the  damages  eifectetl  by,  exudation-matter,  it  must,  I  think,  be 
conceded,  that  any  precise  evidence  before  the  profession  fails  to 
demonstrate  the  alleged  prowess  of  the  mineral.'  Pytalism  is 
with  dirticulty  induced ;  and  when  iaduced  does  not,  of  necessity, 
Arrest  the  exudation-  or  cflusion-j)roccsses.  Taylor  notes  that  in 
throe  of  his  cases  (no  very  small  proportion  of  the  whole  number) 
increase  of  signs  and  symptoms  manifestly  foUoweil  salivation  ; 
and,  it  is  inferrible,  he  observed  many  otliers  wherein  such 
increase,  tbough  less  in  amount,  was  not  less  real  as  matter  of 
fact.  Taylor's  data  indeed,  taken  as  a  whole,  distinctly  argue 
against  the  eflicacy  of  mercury.  He  refers  to  the  frecpient 
occurrence  of  suudry  acute  inflammations  during  the  progress 
of  salivation,  induced  for  the  intended  cure  of  others.  For 
my  own  part,  I  have  known  pericarditis  supervene  in  a  woman 
while  under  treatment  for  ptyalism,  so  severe,  that  for  some  hours 
kailer  her  admission  into  hospital  for  the  cure  of  that  ptyalism,  life 
was  in  danger  from  semi-asphyxia,  and  tracheotomy  on  the  point 
of  Iteing  [lerformed.f  Mercury  is  sujiposeil  to  act  in  inflammations 
by  diminishing  the  quantity  of  fibrinc,  yet  Andral  found  hj^n'rinosis 
in  four  cases  of  mercurial  stomatitis  -.X  it  surely  will  not  be  cou- 
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tended  that  herein  we  have  an  illustration  of  the  dogma  aimilia 
si  mill  bus. 

I  must  admit  that  3'car  liy  year  my  faith  in  mercury  has  waxed 
less  strong, — and  that  a  long  period  haa  elapsed  since  I  have 
raat^e  even  n  deliKerate  Rttempt  to  salivate  a  pcricarditie  patients 

388.  On  (lie  principle  of  regarding  the  disease  through  its 
diathesis,  w/^a/Awareadvisahle,  where  the  pericarditis  is  rheumatic. 
Besides,  their  influence  on  the  inflammatory  exudation-process  per 
se  seems  more  active,  as  taught  sixty  years  ago  hy  Masaigni,  than 
that  of  otlier  known  agents.  It  was  formerly  thought  the  use 
of  colchicum  should  never  be  itmitted  in  a  case  of  this  kiml,  hut 
of  late  years  belief  iu  the  real  efficacy  of  this  agent  in  rheuma- 
tism baa  greatly  lessened.  In  overdoses  it  may  induce  sndden 
and  dangerous  failure  of  the  heart's  activity.  Opium  becomes  a 
necessary  remedy  in  full  iiroportion,  should  agitation  and  dis- 
quietude bo  at  all  marked  ;  morphia  may  bo  used  endermically, 
or  liy[)inlernHcaIly  in  ca-ses  of  acute  agony.  Vcrulrum  viride,  digitalis, 
liijdroei/anic  acid,  c(  alia  similia,  are  dangerous  agents,  from  the 
chance  of  their  increasing  tendency  to  syncope, — whether  spas- 
modically or  paralytically.  Purgatives,  diitretica,  and  diaphoretics 
arc  advisable  as  aids  in  the  treatment. 

389.  Sinapisms,  frequently  repeated,  are  of  great  service  in 
relieving  pain  and  distress.  loduretted  /rirfions,  coupled  with 
Tnercunj  in  very  small  proportion,  seem  to  promote  absorption 
(if  exudation-matter,  especially  when  the  more  acute  state  has 
passed  by. 

The  fiol-air  or  vapour  bath  is  a  valuable  a<ljuvant, — both  have 
the  advantage  over  the  warm  bath,  that  they  may  be  taken  witli 
the  head  moderately  low. 

On  the  other  hand,  when  sudden  hyiterjiyrexia  occurs  in  rheu- 
matic pericarditis,  the  existence  of  effusion,  however  strongly 
suggestive,  as  an  ordinary  rule,  of  extreme  caution  in  moving  the 
patient,  does  not  outweigh  the  urgent  motive  on  other  grounds  for 
the  use  of  the  cold  bath.*  The  risk  of  raising  the  head  and  nf 
ki-eping  it  raised  for  a  while,  is  to  a  Certain  extent  limited  anil 
l>roblomntical ;  while  the  tendency  to  death  l)ecome8  so  stmng, 
if  the  hy]icrpyrexia  be  not  cooled  down,  aa  to  render  a  fatal 
issue  well  nigh  inevitable. 

390.  The  regimen  must  bo  essentially  antiphlogistic ;  as  a 
matter  of  no  small  importance,  the  [lahent  should  bo  strictly 
cautioned,  if  there   be   much   fluid  in   the   sac,   against  abrupt 

*  WUmd  Fox,  UoMt,  Juljr  S,  1S72. 
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movements  aud  elevation  of  the  bead.  In  cases  where  faihire  of 
the  heart's  force  occurs,  whether  early  or  late  in  the  attack,  aiiiuul 
food,  didusible  stiumlants  and  brandy  arc  called  for.  Even 
though  this  failure  come  of  actual  inflammation  of  tite  heart's 
6bre,  the  pulse  must  be  sustained  l)y  alcoholic  stimulus. 

Blisterintj  the  precordial  region  seems  to  act  beneficially 
by  relieving  pain,  lessening  deep-seated  irritation,  and  promoting 
absorption.  When  it  is  of  importance  to  watch  with  precision 
the  progress  of  events  from  day  to  day,  vesication  had  better  be 
effected  on  the  contines  of,  than  exactly  on,  the  cardiac  region. 

I  feel  satisfied  that  if  pericarditis  be  cauijht  at  ifs  lery  outset^ 
if  tlie  pyrexia  be  well  marked,  and  the  gencnil  conditions  sthenic, 
tincture  of  aconite  in  small  and  frequently  repeated  doses  (two  to 
four  minims,  P.  B.*>  may  be  given  (yjw  eM  et  ab  hoste  tloceri)  wilh 
a  well  nigh  certainty  of  lessening  the  frequency  and  force  of 
the  {)ul8e,  lowering  the  temperature,  and  possibly  controlling  the 
inflammation.  Cautiously  used,  it  can  do  no  harm  ;  but  in  over- 
doses it  will  accelerate,  instead  of  slackening,  the  rate  of  the  heart's 
motion,  and  dangerously  Idwer  its  power. 

The  almost  too  woudtrlul  rt«ull8  announced  concerning  tho 
efficiency  of  propalijininc  in  acute  rheumatism  (.\weuariu8),  leave 
its  influence  on  endo-pericarditis  in  an  unsettled  state." 

No  special  treatment  is  required  for  the  various  inflammations 
sometimes  occurring  secondarily.  But  the  whole  class  of  reflex 
symptoms  call  for  tiie  suspension  of  directly  lowering  measures 
and  of  mercury,  if  these  have  beeu  employed ;  purgatives, 
anti-spasmodic  and  sedative  remedies  must  at  once  be  had 
rooourse  to;  and  an  attempt  made  to  excite  irritation,  as  rapidly 
a«  possible,  in  the  joints  by  sinapisms.  If  dysphagia  arise,  the 
uei'k  should  be  blistered. 

If  tho  statements  concerning  the  treatment  of  the  d'seiise  now 
set  forth  be  in  accordance  with  sound  experience,  it  would  followr 
that  our  demonstrable  means  of  seriously  modifying  the  progress 
>f  arule  pericarditis  are  exceedingly  limited.     And  1  ackiiowledgo 

lis  to  Iw  my  conviction, — nor  do  J  stand  alone  in  holding  it. 
In  a  recent  essay  (Clin.  Notes  on  Pericarditis),  T.  W.  Gairdner 
sdvocairs  a  system  of  treatment  which  seems  clusely  allicil  to 
"  |iiire  expectation  ;  "  and  he  "  has  not  had  under  his  care  a  case 
of  rheumatic  pericarditis  fatal  during  tho  acnto  period  of  tho 
attju'k."     //w  faith  cannot  Ik-  strong  in  active  measures. 

Surgical    interference   in    the   lutito  conditions  of  the  disease 
*  Biil.  Mnl.  Journ..  Jan.  1S7S. 
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is,  in  the  vast  mnjority  of  cases,  wholly  inndmissihle.  But  when 
fluid  rapidly  accumulates,  producing  quasi-syncopal  conditions 
which  jeopardise  life  at  each  niomeut,  para<xntt\vs  pericardii 
maybe  resorted  to.  The  operationhas  occasionally  saved  life*  [401]. 

390*.  (i)  Asthenic. — lu  asthenic  rheumatism,  no  matter  from 
what  sources  the  asthenia  springs,  pericarditis  should  not  be 
treated  antiphlogiatically.  Carbonate  of  potash  and  of  ammonia 
internally,  counter  irritation,  good  nourishment,  and  moderate 
doses  of  wine  or  brandy,  form  the  staple  agents  of  treatment.  If 
the  notions  of  the  late  R  B.  Todd  were  accepted,  the  administra- 
tion of  brandy  should  be  conducted  with  a  lavish  hand,  not  only 
in  the  present,  but  even  in  the  markedly  sthenic,  variety  of  the 
disease.  But  to  my  mind  his  argument  fails — even  as  an  argument 
— to  carry  conviction  with  it ;  and  the  fact  that  a  young  female, 
labouring  under  violent  pericurditia,  may  absorb  a  bottle  of  brandy 
per  diem,  and  recover,  seems  to  me  simply  to  show  how  difficult  it 
may  prove  to  overcome  the  tenacity  of  life  with  which  Nature  in 
rare  instances  endows  us. 

391.  It  may  not  be  unwise  to  suggest  for  the  thoughtful  con- 
sideration of  those  who  now  occupy  the  benches  of  the  schools,  and 
many  of  whom  arc  disposed,  with  the  enthusiasm  incident  to 
youth,  to  become  the  future  practical  exponents  cither  of  the 
extreme  antiphlogistic,  or  of  the  extreme  stimulant  doctrine,  that 
exaggerated  courses  of  procedure  in  dealing  with  complicated  and 
but  partially  intelligible  derangements  of  vital  actions,  are,  on 
logical  grounds,  gravely  wrong.  Neither  he  who  pours  away  the 
blood  of  his  patient  and  dreads  stimuli  as  deathly,  nor  he  who 
looks  upon  the  sacrifice  of  an  ounce  of  blood  as  seriously  detrimental, 
and  reverences  brandy  as  alone  restorative,  scarcely  knows  even  in  a 
fratjincnlary  and  imperfect  manner  the  immediate  and  intimate  effects 
of  the  methods  he  emplo;/s.  On  the  ground  then  that  a  given  cause 
will  produce  a  certain  given  eflect,  and  none  other,  these  extreme 
measures  arc  indefensible, — especially  as  the  unknown  portion  of 
the  effects,  where  the  cause  is  so  powerful,  may,  for  auglit  that  is 
proved  to  the  contrary,  be  more  or  less  disastrous.  Supjiose,  how- 
ever, changing  the  ground,  that  one  faction  of  these  ultxa- 
iherapcutists,  professing  tot^il  indifference  to  the  nature  of  all 
immediate  and  intimate  vital  changes  induced  by  their  method, 
point  exultingly  to  tlieir  rcanlts,  and  demand  to  be  judged  by 
tltese ;  tJic  other  forthwith  prove  the  vanity  of  the  exultation  by 


I 


•  SxempU  gratis,  Albntt,  Mctl.  Tinipj,  Nov,  ]  866. 
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proclaiming  the  success  of  their  own.  Tlio  two  groups  of  results, 
in  their  quality  of  evidence  supporting  one  or  other  method  of 
treatment,  obviously  destroy  each  other.  And  so  the  fancy 
intrudes  itself,  tliat  ]>erchanco  in  both  scries  Nature  has  been  the 
real  victor  over  both  disease  and  treatment 

892.  (2)  Pericarditis  of '^'^  Bright' s  Disease." — Bleeding  to  any 
cxt-ent  in  the  {lericarditis  of  "  Bright's  disease,"  occurring  as  it 
mainly  does  in  the  advanced  periods  of  tliat  aflfection,  when  the 
blood  is  deeply  tainted  and  the  nervous  vigour  impaired,  is  even 
theoretically  contra-indicated,  and  as  matter  of  unfortunate  ex- 
I)erienoe,  has  been  shown  to  be  deeply  injurious.  E.\treme 
activity  of  ti»e  congestive  and  exudative  processes  inuy,  however, 
be  somewhat  controlled  by  the  abstraction  of  two  or  three  ounces 
of  blootl  from  the  cardiac  region  by  leeching  or  cupping.  Counter- 
irritation  by  blisters,  applied  in  the  neighbourhood  of  the  heart, 
is  also  advisable. 

General  opinion  seems  to  me  to  have  wisely  decided  that  the 
administration  of  mercurj'  is,  on  the  whole,  injurious  in  all  diseases 
attended  with  albuminuria, — and  especially  in  the  group  of 
diathetic  affections  included  under  the  hea<l  of"  Bright's  disease." 
Iodide  of  potassium  and  bicarl)onate  of  potash,  in  full  watery 
solution,  are  probably  the  medicines  best  calculated  to  act 
diuretically  in  removing  the  uraemic  poison  from  the  blood,  which 
may  fairly  be  regarded  as  the  exciting  cause  of  the  pericju-ditis. 
The  hot  air,  or  the  vapour  bath,  and  hydragogue  purgatives  will 
favour  elimination  by  other  channels.  Dry  cupping  over  the 
kidjieys,  by  lessening  congestion,  promotes  the  secretive  activity 
of  those  organs. 

D, — CHRONIC  PKRICAUDITIS. 

393.  Under  the  bead,  chronic  pericarditis,  may  be  included 
four  states  clinically  very  different :  namely  (a),  that  in  which 
odhi^sions  or  agglutinations  of  the  iiericanlium  having  formc<l,  a 
tendency  to  active  congestion  in  the  pericardium  itself,  and  in  tho 
BubstiUK'C  of  those  adhesions,  is  more  or  less  constantly  present  ;* 
(A),  that  in  which  cardiac  hypertrophy  is  conjoined  with  such 
Aiilhesions;  (<•),  tJiat  in  which  cardiac  atrophy  co-exists  with  such 

liesious;  {(f),  and  that  in  whicli  liquid  cfl'usion  remains  in  the 
without  apparent  inclination  to  increase  or  to  disapitear. 


*  VcMcIt  iu  ol.l  •illir<ion>  will  wirocliinM  bla«ii  ttmXy  on  being  torn  acroM, — 
c  g.,  llkiiu,  I'.  C  II ,  Kftu.ilrft,  vol.  it. 

It  3 
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(a)  SIMPLE  PERICARDIAL  ADHESIOV. 

394.  In  the  first  form,  that  of  adhesion,  there  may  be,  in  the 
ahsence  of  irritation,  a  complete  nullity  of  symptoms, — neither  in 
riinliac  action  subjectively  considered,  nor  in  the  state  of  feeling 
about  the  heart  generally,  is  there  anything  to  arrest  attention. 
If  there  be  congestive  tycndency,  palpitation  is  easily  excited, 
the  breath  short,  and  uneasiness  of  various  kiniLs  readily  induced. 

395.  Phi/sical  Si<jns. — We  have  seen  what  the  physical  signs  of 
adhesions  are  at  the  time  of  their  formation  [375,  e\  ;  enlightened, 
as  the  observer  then  is,  by  the  previous  course  of  events,  they  are 
easily  established.  But  in  a  case,  seen  for  the  first  time,  after 
adhesions  have  been  some  while  formed,  their  positive  diagnosis  is 
among  the  most  difficult  clinical  problems  existing.  Nay,  more, 
I  lielieve  the  iU'hievenu'nt  an  impossible  one  in  a  goodly  propor- 
tion of  cases :  I  have  known  adhesions  found  after  death  where, 
despite  frciiuent  physical  examination  of  the  heart,  their  existence 
had  not  been  even  suspected  ;  and,  vice  versd,  seen  the  j)oriciu-dium 
of  model  health,  where  an  adherent  condition  of  the  two  lamina) 
had  with  overweening  confidence  been  announced.  Still,  though 
dilHcult,  the  attempt  must  not  be  given  up, — and  the  following 
cnnsiderntions  will  help  the  observer  materially. 

The  heart  itself  heiug  either  quite  healthy,  or  not  serionsly 
change<l  in  bulk  or  structure,  the  signs  will  vary,  first,  with  the 
closeness  of  the  pericardial  adhesions  themselves, — and  secondly, 
with  Uw  absence  or  presence  of  pleuritic  adhesions  in  front  of  the 
heart.  So  essential  is  the  latter  point,  though  igiKired  Ity  writers 
generally  on  the  subject,  that  it  forms  the  ground  of  a  distinction 
of  tlie  physical  signs  into  two  natural  classes,  as  follows  : — 

Physical  Signs  of  Pericaiiuial  ADnr.iiOM. 

fa)  Pleurilie  adhesioiui  I'lt  front  o/  tA« 
fif-art  alanU. 

Apex-lwat  in  nntnni]  site ;  or  reUined 
•Iwve,  in  tlio  spot  it  was  rsisc<i  to  daring 
tlie  »cuf<!  stns^s. 

A|>cx-bcat  uol  uuUbly  lowered  by  iu- 
»|iiriitiuii. 

8uiii(-tiinoB  diitiiietly  defined  npex-beat 
wsiitiiig. 

|)eiin»sion  of  pmcordiftl  region,  about 
fi(th  t<)  wvc'iitli  left  curtilagos  ;  or  tiipe- 
riorly  at  tli«  biue  itf  tlie  heart,* 

No  dimiiling  of  siiifave  with  ennliic 
action. 


I 

I 
I 
I 
I 
I 


(bj  PUiirilic  tiilhalmu  in  front  of  tkc 

htarl  prrtcnt. 
T)ie  same. 

This  peculiarity  still  more  marked. 

The  same, — or  it  may  recodo  with  tlio 
■y  stole. 
Thii  more  marked. 


Efiifnxtriiim  at  left  costal  angle  mny 
dimiile   inwards    with    the    ventriculur 


•  C3»i«  of  Pradd^ick,  Clin.  liectiirea.  Lancet,  lot  cit. 
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systole  -rapecioll}-  if  the  heail  and  di»- 
phra^ii  be  ailhereiit. 

I'mlnUtiiig  mnrcinent  more  or  leas, 

■oniutiiues    exccKsivcly,  well    marked 


[471. 


|{es]>ir3tirtD-moromout«  almost  null 
over  heart. 

This  still  inure  murkeil  fmm  the  ad- 
ditional Influence  of  pleural  induration 
mntter,  And  couJeusuUuu  of  ueighbuuriug 
lun^  subMoiiec. 

The  same. 


Jogf^ug  trembling  motion  of  the  heart : 
(still,  I'VCD  liiTi',  this  is  rare,  if  the  heart's 
liiilk  lie  natuinli. 

With  Aui'li  udilitional  ndhciiions  the 
heart  vill  be  lixcd,  and  not  movoablo 
fram  side  to  side. 


Little  or  no  tindulatiug  moremcnt  of 
heart. 

IU!ffi)iration-niovements  slightly  leas 
active  over  hiHU-t  Oian  natural. 

I'en'nuiicn-dulueu  about  large  vessels 
abore  third  left  cartilage  from  [icricardial 
iuduration-matter. 

Pericardial  clickiuft  80un<U  about  mots 
of  vessels,  or  common  frictiuit-soiunl 
from  loose  adheaioDS,*  or  slight  single 
rub  with  systole.  + 

Complete  a^lutination  may  exist  with- 
oat  Jogging,  trembling  motion  of  the 
heart. 

Even  though  the  two  Inniinif  \<v  ng- 
gluiinativi,  the  heart  will  full  fpau  »iile  to 
side  as  the  ]iiitirut's  pusturo  is  similarly 
changed  from  light  to  left. 

It  has  been  said  tbat  feebleness,  even  to  extinctlou  of  the 
eecouil  sound,  is  a  sign  uf  pericardial  adbcsion :  I  duubt  wliether 
tbe  two  tbings,  wbeu  iissocitited,  liave  ever  any  direct  connection ; 
and  I  know  tliat  complete  agglutination  may  coexist  witb  a  perfect 
tecond  sound,  and  tbis,  I  muy  add,  even  though  tbe  wall  of  the 
kcart  be  locally  infiltrated  witb  cancer.J 

Friedreich  lliiuks  that  sudden  diastolic  collapse  of  tbe  jugular 
veins,  combined  witb  depression  of  tlie  entire  8U[)ni-clavicular 
region,  may  prove  to  be  a  sign  of  pericardial  lulbcsion.f  Ho 
admits,  however,  he  had  seen  tbe  association  but  once. 

If  new  elVusiou  occur  in  a  formerly  inflamed  pericardium,  tbe 
continuance  of  respiration  in  the  priecordial  region  is  a  sign  of 
adhesion,  pericardial  and  adjacent  pleuritic  combined.  ||  A  past 
pericartlitis  does  not  prevent  tbe  characteristic  signs  of  elTui*ion 
occurring  a  second  or  a  third  time,  provided  there  be  not  complete 
4^1utination ;  friction-soaud,  percussion-dulness  of  triangular 
outline,  and  twisting  of  tbe  heart's  apex  upwards  may  all  bo 
present  with,  and  through,  tlic  new  attack. 

(4).      ACGLtJTINATION   OF   PERICAKDIUM   COMBIXED    WlTll   CARPIAC 

HvrKUTRoruy. 
390.  Id  Uie  second  form,  where  ngglulination  of  the  serous 

*  Kmuwdv,  U.  C.  H.,  Males,  vol   i ,  p.  07. 
,^  JoBM,  C  C.  H.,  Maleo,   Feb.  1961  ;  proved   to  have  depended  UD   au  amiutar 

tof  eakallcation  iii  the  a(a;luliimti'd  lamimr     heart  in  U.  C.  Mumuuu 
\t  BcamiiMl,  U.  C.  H.,  MMes,  tuI.  xvii.,  p.  276. 
[l  Hertxkraakheiten  la  Virchow's  Handbuch,  page  '263,  note.     IWS. 
L|  Cnddock's  ease,  Lauert,  1<k.    iL  litit. 
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surfaces  and  bypertropby  of  the  heart  coexist,  each  condition 
modifies  the  signs  of  tlie  other.  Thus  the  heart's  apex  may  beat 
as  high  as  natural  in  spite  of  the  enlargement ;  if,  however,  the 
liypertropliy  be  very  great,  the  apex  falls,  for  the  material  of 
agglutination  strctthes.  An  unusual  tendency  to  extension  of 
percussioii-duluesB  upwards  is  observed.  Systolic  dimpling  is 
very  marked ;  the  lower  end  of  the  sternum  and  the  adjacent  left 
cartilages  may  be  dmwn  in  at  the  left  costal  angle.  Jogging, 
trembling  action  of  the  heart  may  be  highly  developed. 

(c)   AGGLUITNATION   OF  THE   PERICARDIUM   COMBINED  WITH 
CAUDIAC   ATUOrUY. 

397.  The  cardiac  atrophy,  distinctive  of  the  third  form,  comes 
of  tight  embrace  by  the  material  of  adhesions;  especially,  in  all 
probability,  if  t!io  coronary  arteries  be  accidentally  pressed  upou. 
But  Hucii  atro]thy  is  of  excessively  rare  occurrence  :  a  fact  I  ascribe 
\o  the  rarity  of  thick  strata  of  true  induration-matter  in  chronic 
pericarditis. 

The  phjsical  signs  of  simple  adhesions  will  be  conjoined  with 
those  of  diminished  size  of  tlic  heart. 


I 


398.  Prognosis. — (a)  Adherent  or  agglutinated  pericardium,  so 
long  as  evidences  of  enlargement  of  the  heart  are  deficient,  is  a 
condition  perfectly  compatible  with  healthy  action  of  the  heart, 
and  has  never  been  shown  to  be  capable  of  destroying,  or  even 
distinctly  shortening,  life.  That  bodies  are  every  now  and  then  met 
will)  in  the  dead-house  in  which  the  pericardial  sac  must  have  been 
obliterated  (as  the  history  shows)  for  years,  and  where,  nevertheless, 
death  has  been  the  result  of  some  totally  disconnected  affection, 
is  a  fact  so  familiar  as  to  need  no  special  illustration. 

(i)  Where  atrojihy  of  the  heart— a  very  rare  result — arises  from 
tight  embrace  of  the  material  of  adhesion,  no  very  serious  disturb- 
ance ensues.  Here,  again,  there  is  failure  of  proof  that  life  is 
jeopardised. 

(r)  When  sequential  dilated  hj'i)ertrophy  ensues  (notnbly  more 
usual  on  the  left  than  the  right  side)  the  prognosis  liecomos  greatly 
more  serious,  and  just  in  proportion  as  the  amount  of  dilatatiou 
exceeds  that  of  hypertrophy.  Life  is  probably  not  often  pro- 
longed beyond  two  to  three  years  after  overgrowth  of  the  dilai 
8]>ecie8  has  become  distinctly  manifest  symptomatically. 

Tlie  pnrctical  questions  then  come  to  be :  First,  in  what  p 
portion  of  ctiscs  of  agglutinati'd  pericardium  does  incretise  of  bulk 
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follow ;  anJ,  aecoudly,  when  such  increase  actaully  occurs, 
wliat  average  time  is  required  for  its  accoinplisluncnt  ?  Nuw, 
unfortunately,  to  neither  of  these  questions  can  a  trustworthy 
reply  bo  given.*  My  own  clinical  records  indicate  that  in  about 
oue-half  the  cases  of  adhesion,  enlargement  sooner  or  later 
follows ;  but  I  cannot  supply  even  a  vague  notion  of  the  average 
time  in  which  the  enlargement  begins  to  assert  itself  cUnicnllij. 
A  case  will  now  and  tlien  occur  in  which  the  heart's  outline  and 
force  of  action  seem,  the  former  to  widen,  the  latter  to  iucreaae, 
almost  coetaneously  with  completed  agglutination  [382]. 

In  estimating  the  prognosis,  coses  where  endocarditis  has  in 
addition  damaged  a  valve,  must  of  course  be  excluded. 

309.  Treattnent. — In  the  three  varieties  of  condition,  just  re- 
viewetl,  the  treatment  in  regard  of  the  existing  material  of  peri- 
cardial adhesioa  is  identical.  The  absorption  of  that  material 
n>ay  be  encouraged  by  the  use  of  ioduretted  applications,  by 
mercurial  inunction,  and  by  the  internal  administration  of  liquor 
potassiu  and  iodide  and  bromide  of  jwtassium.  A  course  of  the 
Wootlhiill  or  Kreuznacb  waters,  internally  and  externally,  is 
always  worthy  of  trial. 

If  irritative  action  supervene,  local  depletion  by  a  few  leeches, 
blisters,  caustic  solution  of  iodine,  aud  free  purgation,  are  the 
chief  remedies.  Small  doses  of  aconite  and  hydrocyanic  acid  will 
quiet  irritiible  action.  Subsequently  the  external  use  of  belludouua 
uud  aconite  will  be  found  useful. 

When  dilated  hypertrophy  su{>er\'ene8,  the  treatment  mnst  be 
essentially  directed  to  that  allection,  on  the  principles  elsewhere 
explained. 

(</)  CHRONIC   PKBICARDITIC  EFFUSION. 

400L  Tlie  symptoms  and  signs  of  fluid  stagnating,  chronically, 
in  the  iKTicanlial  sac  arc  very  closely — minus  the  pyrexia — the 
same  as  those  of  the  ctTusiou-pcriod  of  the  acute  disease. 

401.  If  these  signs  continue  unchanged  by  ordinary  means  of 
titsatment  (hydragogue  purgatives  have  little  effect),  paracentesis 


H.    KcnncHy,   ooUrcliiia   90  caw*  of  iillitTtnt  porioardium  (ippvontly  from 
aUlocucs)  fiiias  the  hmrt  vm  linilUiv  in  34,  diaauod  in  69  :   iiutvly 


naacnni'  ami  caUlogui 

I  ■  'HI  in  25,  b)^*ri- 

'  '  uM  arc  |iaq>ca> 

l.fiiiM!.  .1  •u  ( urrcot  viown,  wuuiii   ■. 
tlojH  iitlnil   i-ii    udhc&iun, — fur   it   i 

|M'M     -•!    \\.:\    ^I'ill'    vl'>U.    \^Kll1:i[    iln1'<' 


imrely 
I  clilait-il   in   30,  iilni)>lioiM   in  S.     Caaca  of 
I  :  but  tliis  rxrliuiiiii,  tliouKh  in  one  lenKO 

'..   Inw.r  thi' ratio  of  c.T '    '• '   heart 

ii::''.i-i-;.   I  ' 'leuy  that  «  '  'iij^ii, 

!iiii'ii;.  .ui'i '- 'iiiiat  cnlargcii.'  '    ■  lintt 

!>illtr  have  pUyrd  oa  im]>ortanl  a  pari  as  tii«  tccaiid 
<I  liuil  Suxi;.  Juunul,  vol  i(i.  1867-^8,  |>.  VSj.) 
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of  the  pericardium  becomes  justifiable,  as  an  ultima  spes,  provided 
nrgent  suffocative  symptoms  exist.  The  patient  is  certainly  not 
placed  in  a  worse  position  by  the  operation  than  he  was  before  it ; 
the  immediate  relief  is  extreme,  and  a  certain  very  small  chance 
exists  of  at  leaiit  temporary  recover)'.  Many  years  ago  Romero,  of 
Hucsca,  pnblished  the  results  of  eight  ca-ses,  three  without,  five 
with,  coexisting  hydrotliorax ;  in  two  of  the  former  three  the 
operation  was  successful. 

Paracentesis  should  never  be  attempted,  unless  the  exploring- 
trochar  have  first  given  evidence  of  the  presence  of  fluid — and  of 
nan-loadated  fluid — within  the  sac.  Even  when  fluid  has  posi- 
tively and  freely  accumulated  under  observation  we  can  have  no 
certainty,  until  the  exploring  trochar  is  tried,  that  loculatcd 
strata  of  lymph  may  not  impede  its  escape. 

If  the  ojieration  be  detcnnined  on  (the  danger  of  wotmding  the 
mammary  arteries,  the  larger  perionnlial  vessels,  and  the  great 
arterial  trunks  being  borne  constantly  in  mind),  the  integuments 
sliould  be  incised  oj)po8ife  the  central  part  of  the  heart  in  the 
natural  state  of  tlvtngs,  that  is,  at  the  upper  angle  of  the  fourtli 
left  interspace  [11],  or  a  little  lower  than  this;  a  trochar  should 
tlien  be  introduced  cautiously  into  the  distended  sjic  peri>endicu- 
larly.to  the  surface,  the  patient  being  in  the  rocutnlwnt  position 
with  tlic  hea»l  moderately  low.  Liibel,  using  an  ounce  glass 
syringe,  armed  with  the  needle  of  a  hypodermic  injectidU-syringc, 
operated  in  the  third  left,  and  twelve  days  later  in  the  third  right, 
interspace  near  the  sternum.  No  injury  was  done  to  the  heart : 
the  patient  died  of  double  liydrotliorax.* 

The  fluid,  whicli  escapes  by  jets,  corresponding  to  the  ven- 
tricular systoles,  should  be  evacuated  as  completely  as  possible 
before  the  wound  is  dressed, — a  sjTinge  may  even  be  emplnyed  to 
ensure  tliis.  But  the  orifice  of  the  canuln,  before  its  removal, 
should  occasionally  be  closed,  lest  too  rapid  abstraction  of  the 
fluid  might  i)roduce  evils  of  its  own  on  the  heart,  accustomed  as 
tills  ban  been,  for  a  greater  or  less  time,  to  considerable  pressure. 
The  practice  of  Uomcro,  of  allowing  the  fluid  io  gravitate  into  the 
jdoural  sac  first,  and  thence  outwards,  seems  unworthy  of 
imitation. 

Aran  records  a  very  remarkable  c^ise,  in  which  he  twice,  within 

twelve  days,  tapped  the  pericardium,  giving  outlet  on   the  first 

occasion  to  twenty-eight,  and  on  the  second  to  forty-nine,  ounces 

of  fluid.     After  the  fluid  had  escaped,  the  operator  on  each  occa- 

*  5«ir  SyA.  Soc.  RdrMpMt,  1871,  p.  1S7. 
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aion  injected  an  iodnretted  solution  into  the  sac,  on  tlic  plan 
which  has  sometimes  provetl  curative  of  pleuritic  eft'iisiou.  As  far 
OS  the  operations  were  immediately  concerned,  the  results  seem  to 
have  been  satisfactory.*  See,  also,  Hasmopericardium  [403],  and 
Hydropericardium  [4C3], 


e. — WHITE    PATCHES   OF   THE   PERICAEDIPM. 

402.  A  few  words  may  hero  be  added,  as  a  sort  of  appendix 
to  the  subject  of  chronic  pericarditis,  concerning  the  so-called 
white  patches  of  the  pericardium. 

403.  These  patches  arc  of  two  kinds,  perfectly  distinct  in  their 
anatomical  characters  and  in  their  mo<Ie  of  origin. 

404.  (ff)  In  one  variety  these  patches  present  themselves  indis- 
criniiuately  at  all  parts  of  the  cardiac  pericurdium.  Tran.spareut 
at  first,  they  eventually  become  opaque,  white  and  tough,  have 
well-defined  margins,  and  are  more  or  less  readily  separable  from 
the  serous  membrane,  which  presents  the  appearances  of  health 
beneath  them.  They  are  evidently  the  result  of  an  oxiulntion- 
proceas  on  the  pericardial  surface,  inflammatory  in  nature  in  the 
mujority  of  cases :  oftentimes  acknowledged  inflammatory  condi- 
tions appear  close  by. 

{(>)  In  the  other  variety,  the  patch,  scarcely  ever  met  with  except 
on  the  anterior  surface  of  the  heart,  and  principally  of  the  right 
ventricle,  has  no  sharp,  well-defined  margin,  but  is  gi-adually  lost 
in  the  surrounding  pericardium,  from  which  it  cannot  be  separated 
by  any  manipulation.  There  is  here  a  thickening  of  the  proper 
substance  of  the  serous  membrane.  The  probability  seems  to  !>») 
that  they  arise  from  long-continued  friction,  like  corns  from  prcs- 
Bure,  of  the  anterior  surface  of  the  heart. 

405.  Tlie  separable  patch  is  rare, — the  non-sej>arable  common. 
Bizot  fomul  the  latter  variety  in  45  of  150  bwlies.  Tlie  same 
conscientious  observer  ascertained  that  this  patch  is  of  al)out  three 
tinifcs  more  frc<]uent  occurrence  in  tlie  male,  than  the  female;  and 
also  that  its  appeiirance  is  notably  under  the  influence  of  age :  it 
18  scarcely  ever,  if  ever,  seen  before  the  age  of  oeventeen,  and  docs 
not  become  common  until  after  forty.f 

408.  Little  practical  imj)ortance  can  be  attached  to  either 
Tarioty.  If,  however,  the  patch  be  at  all  prominent,  and  cspe- 
cudly  i/  it  be  rough  on  the  surface,  it  may  give  rise  to  single 

■t  Mem.  de  U  Soc.  M<d.  d'OtsMrrition,  1. 1 
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systolic  firictioD-soond  of  m*'^™"'"  intensitj  io  the  lower  etvmal 
r^on. 

IL — EsDOCAHDms. 

407.  Endocarditis,  like  the  iafl>unmation  of  the  outer  membrane 
of  the  heart,  occurs  io  the  acute  and  chronic  forma. 

A. — kCim'  KKDOCAHDITI8. 

408.  Anatomical  characters, — (a)  In  the  tHemiranc  itself.  Here 
redness,  florid  in  tint,  sometimes  distinctly  vascular  to  the  eye 
(depending,  according  to  Luschka,  on  injection  of  the  vessels  in 
the  deep  elastic  layer  and  connective  tissue  of  the  endocardium), 
may  exist,  pretty  generally  in  patches,  or  sometimes  moro 
uniformly ;  or  the  hue  may  be  pale  dingy  greyish  yellow.  The 
surface,  deprived  of  its  natural  polish,  feels  more  or  less  rough  : 
the  membrane  becomes  opaque,  probably  from  filtration  of  exuda- 
tion through  the  epithelium, — grows  thick,  soft,  velvety,  and  can 
be  stripped  or  scraped  off  in  short  patches  ;  its  tissue  sometimes 
cracks,  fibrinous  coagula  forming  in  the  resulting  fissures. 

(i)  On  the  free  surface.  In  this  position  particles  of  exudation- 
matter,  at  first  gelatiniform  and  transparent,  subsequently  opales- 
cent, form  thin  strata  which  may  be  peeled  off,  or  small  oval 
elevations, — the  latter  either  on  the  general  surface  or  on  that  of 
the  valves  or  amid  the  tendinous  cords. 

(c)  Under  the  endocardium  sero-fibrinoos  exudation-matter  is 
deposited  in  small  quantities. 

(</)  Accidental  characters  are  rupture  of  the  tendinous  cords, 
especially  of  the  mitral  valve,  which  then  curl  up  and  act  as  the 
nuclei  of  fibrine-coagulation  ;  fissuriug  of  the  semilunar  valves, 
with  deposits  of  exudation  and  of  fibrine  directly  from  the  blood  : 
altered  shape  of  the  valves ;  and  softening  with  rapid  destruction 
of  their  substance 

(e)  Ulceration,  or  at  least  destructive  softening  of  the  endocar- 
dium, may  be  followed  by  extension  of  the  process  beneath ;  an 
opening  has  thus  been  effected  between  the  auricles. 

(_/")  Pus  sometimes  forms  in  the  muscular  tissue,  immediately 
beneath  the  endocardium  ;  upon  its  free  surface,  in  fissures  ;  and, 
it  is  alleged,  in  the  substance  of  fibrinous  coagula, — beyond  all 
doubt  softenetl  fibrine  has  in  the  latter  position,  in  some  instances 
at  least,  been  taken  for  pus. 

if)  Tlic  formation  of  large  coagula  within  the  heart  is  fn-qiii'iit 
in  eovero  coses ;  they  hear  all  the  ockuuwledgud  murks  of  pro- 
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duction  previously  to  death  (the  moment  of  tlieir  ajipearance  can 
sometimes  be  fixed  by  physical  signs  during  life),  are  sometimes 
the  seat  of  recent  TasculariEation,  and  are  commonly  softened  in 
the  central  parts. 

(A)  The  endocardium  of  the  left  side  is  much  more  frequently 
inflamed  than  that  of  the  right ;  the  inflammation  may,  however, 
bo  limited  to  the  right ;  atfect  both  sides ;  or  mere  fractions  of 
one.  The  valvular  apparatus  is  more  commonly  and  moro 
strikingly  involved  than  the  general  tract  of  the  membrane. 
Endocarditis  of  the  right  side  in  the  fcctus  has  been  suggested  as 
a  probable  cause  of  coarctation  of  the  pulmonary  orifice,  and  hence 
of  non-closure  of  the  foramen  ovale. 

(i)  John  Taylor  *  was,  I  believe,  the  first  to  show,  as  matter  of 
observation,  that  the  products  of  aaxUi  endocarditis,  washed  away 
with  the  blood,  and  impacted  in  distant  capillaries,  might  lay  the 
ground-work  of  pulmonary  t  hepatic,  splenic,  and  renal  secondary 
inflammations.  This  is  a  difl'erent  achievement  from  demon- 
strating the  similar  embolic  part  played  by  particles  of  thrombi 
detached  in  clironic  cases  from  the  interior  of  the  heart ;  embolism 
produced  in  this  latter  manner  had  been  described  long  Ijefore  his 
day,  though  he  does  not  appear  to  have  been  aware  of  the  fact  [734]. 

In  300  cases  of  endocarditis,  recently  analysed  by  Si>crling,* 
embolism  existed  in  29  per  100  (on  the  right  side  in  3  per  100,  on 
the  left  in  20  per  100)  of  the  whole  number :  in  right  endocarditis 
the  lungs  were  invariably  the  organs  embolised.  In  left  endocar- 
ditis the  mitral  valve  was  diseased  in  88,  the  aortic  in  49  per  100 
of  the  cases. 

The  various  organs  were  embolised  in  tlie  following  manner : — 

Kiilncy 75  per  100 

Spleeu 61  „ 

bniii 80  „ 

Lirer  tuiil  Inte«tine         .        .        .    .  7  „ 

Skin S  „ 

MwlulU  of  Bona 8  ,, 

Salivary  tilanda  and  Eyo               .        .  t  „ 

j-409.  Phjuical  aignt. — (n)  In  acute  inflammation  of  the  endo- 
cndium,  the  heart's  movetuent  is  seen  and  felt  to  influence  the 
Burfacx;  more  extensively,  moro  forcibly,  and  more  abruptly  than 
natural.     The  cardiac  region  is  not  bulged,  nor  is  the  point  of  the 


•  IxftnrM  in  Ijincct,  1845. 

t  Local  t(aii):mic  of  pulmonary  tuoae  may  follow  tiich  enibo1i*m.     Yiile  Di*.  of 
Lboo,  Ith  Kd.,  p.  :i85. 

•  laugaral  DuMX-laliun,  Bcrlili,  187'^,  and  liedical  Baoord,  January,  1878b 
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apex-Lcat,  as  in  pcricartlinl  effusion,  raised  upwards ;  it  may  bo 
even  carried  a  little  downwards  and  outwards.  Tliere  is  no  undu- 
lutory  movement,  and  no  tactile  thrill :  Hope  says  ho  has  observed 
the  thrill  of  mitral  regurgitation,  but  lie  gives  no  proof  that  the 
regurgitation  was  purely  recent ;  I  have  not  succeeded  in  finding 
thrill,  when  any  certainty  existed  of  the  absence  of  old-standing 
mitrni  disease. 

(i)  The  arere  of  Ihe  heart's  dulness,  both  superficial  and  deep- 
seated,  undergo  trifling  increase :  the  former  because  greater 
energy  of  action  brings  the  heart  more  uniformly  forwards ;  the 
latter  because  the  walls  of  the  organ  are  turgid,  and  Wa  cavities 
more  or  less  clogged  with  blood.  The  area  of  dulness  is  never 
seriously  increased,  unless  there  be  considerable  distension  of  tho 
heart  by  accumulated  Idood  :  then,  mainly  to  the  right. 

(c)  Auscidtatiou  di«x)ver8  a  muriuur  or  murmurs,  blowing  in 
quality,  soft  and  low-pitched.  The  muru)urs  of  purely  acute  endo- 
carditis may,  as  far  as  I  have  obser\'ed,  be  thus  arranged  in  order 
of  frequency :  aortic  obstructive ;  mitral  regurgitant ;  aortic 
regurgitant;  aortic  obstructive  and  mitral  regurgitant  together; 
aortic  obstructive  and  regurgitant  together.  Pulmonary  systolic 
and  diastolic  muruiurs  are  infinitely  rare.  I  do  not  remember 
^ver  to  have  observed  acute  obstructive  mitral  murmur,  nor  acute 
regurgitant  tricuspid  murmur;  the  latter,  especially,  I  believe  to 
be  at  the  least  very  rare, — a  circumstance  in  accordance  with  the 
fa<'t  that  most  chronic  tricuspid  regurgitant  murmurs  are  pro- 
duced by  simple  incapacity  of  the  valve  to  fill  the  widened  orifice, 
without  actual  disease  of  its  own  tissue. 

Tlie  site  and  rhythm  of  acute  endocarditic  murmurs,  it  is  sup- 
posed, may  change  during  the  course  of  an  attack  ; — Ijnnph,  it  is 
presumed,  may  be  absorbed,  or  washed  away  and  deposited  else- 
where, and  a  different  species  of  murmur  be  consequently  deve- 
loped I  have  not  observed  this  in  the  acute  ilisease  ;  but  I  have 
known  systolic  aortic  followed  by  diastolic  aortic  murmur,  appa- 
rently from  lesion  of  the  valvular  structure.  The  replacement  of 
one  murmur  by  another  in  chronic  disease  of  the  valves  is  spoken 
of  elsewhere  [119,  63G]. 

The  mechanism  of  the  murmurs  of  acute  endocarditis  varies 
somewhat  with  the  orifice  concerned.  But  surface-roughness, 
Assuring,  and  lymph-deposits  are  tho  main  cjuises  of  the  obstmc- 
tive  class  of  murmurs  ;  while  those  of  regurgitant  character  may 
be  traced  to  intertwined  lymph  interfering  with  the  play  of  the 
tendinous  cords,  columnte   carneiv,  and    paj)illury  muscles, — to 
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actual  dcstmction  of  the  substance  of  valves, — or  possibly  in  tbe 
instance  of  the  aortic  valves,  and  very  surely  in  that  of  the  mitral 
(tide  Dynamic  Intracardiac  Murmurs,  p.  88,  et  seq.),  to  a  dis- 
ordered dynamic  condition  of  the  apparatus  concerned  in  closure. 
It  is  further  conceivable,  that  friction  of  the  blood  over  the 
general  surface  of  the  ventricular  endocardium,  roughened  by 
lymph,  may  prove  the  efficient  cause  of  murmur. 

Such  heart-sounds,  as  are  not  replaced  by  murmurs,  present 
no  constant  character.  Reduplication  of  the  second  at  tl»e  base  is 
common.  Probably,  at  the  outset,  they  are  Ijoth  intensified  ;  and 
murmur-like  prolongation  of  the  first  sound,  before  this  actually 
gives  j)lace  to  true  murmur,  is  sometimes  noticeable  both  at  the 
base  and  apex. 

410.  In  cases  where  the  circulation  through  the  heart's  cadfies  is 
obidructeil  tKriouJi/y,  either  from  accumulation  of  hmph  antl 
fibrinous  CJmguhi,  or  from  rupture  of  a  valve  or  chorda  tondinea, 
the  impulse  becomes  irregular  in  force  and  rhythm, — at  first 
violent,  subsequently  feeble;  the  heart's  duluess  notably  extends, 
e»itecially  to  the  right  of  the  sternum  ;  tbe  sounds  or  pre-existing 
murmurs  are  enfeebled,  or  new  murmurs  may  be  generated.  The 
suddenness  of  occurrence  of  these  signs  points  to  their  source  [742]. 

411.  lyoeal  St/mptoms. — The  local  symptoms  of  acute  endocar- 
ditis are  less  varied  and  less  severe  than  might  be  anticipated. 
Acute  pain  is  rare,  discomfort  and  uneasiness  at  tbe  heart  common; 
more  or  less  subjective  seuse  of  paljiitation  exists  ;  tenderness  of 
the  praxrordial  interspaces  is  at  the  least  unusual,  unless  there  be 
coexistent  pericarditis  [376]. 

412.  Systemic  and  Constitutional  Symptoms, — The  symptoms 
belonging  to  this  class  vary  with  (1)  the  yr«B,  or  (2)  ol/structeJ 
state  of  the  circulation  through  the  heart. 

413.  (1)  Id  tbe  yrvtf  class  of  cases  the  decnmbency  is  gene- 
rally dorsal,  the  attitude  quiet ;  but  jactitation  of  the  arms 
occurs  in  some  instances.  The  tcmi)crature  scarcely,  as  a  rule, 
more  than  eubpyrexial,  may  be  high,  or  low  to  collapse-iKiint 
(the  concomitants  and  the  effects  of  the  disease  regulating  tJie  heat 
more  tJmn  itself).  The  integxmicnts  remain  unchanged  in  colour ; 
the  joints  are  rheumatic,  or  unaffected ;  no  special  sensation  of 
dyspncea  is  coniplaiiKsl  <if;  the  respiration  holds  its  natund  ratio 
to  the  pulse,  so  long  ns  tbe  orifices  arc  not  seriously  obstructed, 
and  no  secondary  pneumonia  has  occurred  ;  sometimes  a  little  dry 

ttgh  exists  without  bnaichial  or  other  rhonobi :  the  pulse  is  not 
remarkably  accelerated,  ranging  between  80  and  120; — Taylor's 
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etatement  tliat  it  loses  in  frequency  at  the  outset  of  endocarditis, 
I  have  at  last  had  an  opportunity  of  confirming ;  but  in  what 
proportion  of  cases  this  initiatory  slackening  occurs,  and  whether 
essential  or  non-essential,  remains  to  be  determined.  The  blood 
is  hyperinotic  in  the  sthenic  disease;  if  the  iuflammation  be  the 
ellect  of  phlebitis,  pyoliitjmia,  (fee,  the  clot  is  soft,  but  little,  if  at  all, 
buffed ;  endocarditis  may  also,  in  all  probability,  secondarily,  ceuae 
the  latter  condition  of  the  blood  hy  t/ie  circulation  of  its  own  inflam- 
mation-products. The  urine  is  simply  febrile.  Cephalalgia  exists 
commonly  more  or  less, — slight  wandering  may  occur  at  night, 
but  otherwise  the  head  remains  free.  I  once  saw  acute  mania 
occur  during  the  convalescence  of  endocarditis,  of  rheumatic 
origin,  and  unaccompanied  with  pericarditis.*  Choreal,  or  other 
reflex,  symptoms  are  not  induced,  if  the  disease  remain  simple, 

414.  (2)  lu  the  throinbal&nH  obstructive  class  of  cases,  the  action 
of  the  heart,  suddenly  at  the  moment  of  obstruction,  becoraea 
excessively  frequent,  uneven,  and  irregular;  the  pulse  small,  weak, 
irregular  in  force  and  rhythm,  mounts  to  130,  140,  100,  or  even 
more.  Semi-syncope,  pallor,  coldness  of  surface,  anxiety,  and 
jactitation,  inclination  to  orthopnoea  (which  the  patient  resista 
from  its  increasing  faiutness),  with,  eventually,  the  symptoms  of 
more  or  less  complete  suspension  of  pulmonary  circulation  (sub- 
jective and  objective),  its  breathlessness  from  want  of  blood  to 
uxygenise, — lividity  of  surface,  turgescence  of  the  face  and  neck, 
prominence  of  the  eyeballs,  puffiness  of  the  ankles,  supervene, — 
the  brain  suffers  also  congestively,  as  exhibited  by  fitful  snatches 
of  sleep,  convulsions,  delirium,  and  somnolence,  lapsing  into  fatal 
coma.  I  have  seen  these  symptoms  in  a  minor  degree,  and  pass- 
ingly, in  certain  cases  of  endocarditis,  which  terminated  favour- 
ably,— in  all  probability,  in  those  instances,  small  thrombi  had 
formed,  and  subsequently  undergone  disintegration  and  solution. 
The  symptoms  of  rupture  of  a  chorda  tcndinea  during  tlie  acuto 
disease  are  extremely  similar ;  the  effects  on  the  cardiac  circula- 
tion must,  indeed,  be  closely  analogous. 

The  blood,  in  certain  cases  of  endocarditis,  receiving  the  products 
of  the  inflammation,  undergoes  alteration  of  composition.  Rigors, 
heat  of  surface,  and  profuse  perspiration  recurring  irregularly, 
dull,  earthy,  yellow  discoloration  of  the  skin,  but  not  of  the  con- 
junctiva, diarrhoea,  more  or  less  bilious,  pinched,  anxious  counte- 
nance, intense  prostration,  and  muttering  delirium,  subsequently 
cool  clammy  skin,  and  blueness  of  the  finger-ends,  announce  this, 

*  Cooper,  U.  a  IL,  Males,  toL  i.  p.  129. 
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occuTTcnce;  and  arc  followed  by,  or  associated  with,  the  evidences 
of  secondary  nodular  pneumonia  or  hepatitis. 

415.  Course. — Rheumatic  endocarditis  may  run  a  perfectly 
latent  course  in  regard  of  local  and  general  subjective  symptoms. 

410.  Causes  and  conditions  of  origin. — Co-arising  with  endo- 
carditis, or  generated  at  least  by  the  same  influences,  may 
be  found  rheumatic  arthritis,  pericarditis,  myocarditis,  aortitis, 
pneumonia  and  pleurisy.  Aortitis,  whether  precursory,  synchro- 
nous or  scqucutiiU,  is  a  much  rarer  attendant,  at  least  as  far  as 
proof  goes,  than  might  lie  expected.  "  Bright's  disease,"  rheu- 
matism, and  pyohajmia,  are  the  main  diathetic  and  acute  specific 
nfl'uctions,  that  clearly  promote  the  occurrence  of  endocarditis. 
Nciglibouriug  inflammations,  old  cardiac  disease,  injuries  to  tlie 
praicortliid  region  and  violent  efforts  are  sometimes  traceable  as 
it«  causes.  The  existence  of  old  valvular  disease  renders  the  endo- 
cardium Tuoro  prone  to  acnte  inflammation. 

417.  Diagnosis. — The  diagnosis  of  acute  endocarditis  is  essen- 
tially based  on  the  existence  of  the  general  aspect  of  acute  disease, 
cardinc  uneasiness,  excited  action  of  the  heart,  and  endocardial 
murmur, — this  mnrmur  occurring  in  a  person  presumedly  free 
from  prior  endocardial  disease,  and  presenting  no  other  obvious 
aflection  to  explain  the  acute  character  of  the  existing  illness. 

But  suppose  an  endocardial  murmur  is  detected  on  the  first  ex- 
amination of  a  patient,  labouring  obviously  under  some  acute  attack, 
and  concerning  whose  past  cardiac  history  no  trustworthy  informa- 
tion is  to  be  had,  that  murmur  may  obviously  be  neK,,  or  it  may  bo 
oUl.  Now,  granting  that  it  is  new,  it  may  not  be  the  product  of 
endocarditis.  For  the  excitement  of  the  heart  may  depend  on  some 
other,  latent,  inflammation  or  as  yet  unevolved  disease;  and  tliis 
excitement,  coupled  with  a  modified  state  of  the  blood,  may  sufiSco 
to  generate  a  murmur.  Tims,  occasionally,  at  the  outset  of 
pneumonia,  of  the  exanthemata,  and  of  any  inflammatory  state, 
in  persons  whose  blood  ciiances  to  be  in  the  least  spanwmic, 
murmur  (Kcurs.  But  such  nmrmur,  purely  of  blood-origin,  is 
DfcvsNU-ily  systt'lic  and  basic ;  if  there  l>e  new  murmur  eitlier 
Kysfnlic  or  diastolic  (priesystolic)  at  the  apex,  or  diastolic  at 
the  Inise,  a  coDi|ilication  of  acute  endocarditis  must  be  admitted ; 
if  the  murmur  ha  basic  and  systolic  only,  it  may  be  hiemic, 
or  it  may  Ix^  enibx-arditii",  and  consequently  tJic  diagnosis 
must  be  deferred.  Besides,  deiwsition  of  fibrine  may  take  place, 
on  acnte  process,  amid  the  cortls,  or  at  the  e<]ge8  of  tJie  va!vei«, 
and  induce  murmur,  without  the  iutcrveutiou  of  iuflummatiuu. 
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So  far  the  murmur  has,  for  argument's  sake,  been  admitted  to 
new  ;  unfortunately  the  great  difficulty  is  often  to  determine  that 
it  is  new.  Now  two  cases  present  themselves  here:  (a)  the 
nionnar  exists,  when  the  patient  is  first  seen ;  or  {Ji)  it  \a 
developed,  after  observation  of  him  has  commenced. 

(a)  A  murmur  being  already  jiresent,  the  circumstances  mithin 
itself,  favourable  to  recency  of  origin,  are  softness  of^blowing  quality, 
lowness  of  pitch,  systolic  rhythm  and  aortic  constrictive  or  mitral 
regurgitant  mechiiuism.  The  circumstances  hostile  to  recent 
origin  are  roughness  of  quality,  high  pitch,  diastolic  rhythm 
(indeed  this  is  iu  all  probability  absolutely  conclusive,  unless  there 
be  systolic  nuu'mur  nt  the  same  orifice),  and  seat  at  the  tricuspid 
orifice  ;  direct  mitral  (or  prajsystolic)  left  apex  munnur,  also,  I  be- 
lieve, is  never  discoverable  at  the  early  stage  of  fresh  inflammation. 
ITie  presence  or  absence  ofaflcctions,  with  which  endocarditis  is 
commonly  associated,  furnishes  a  guide  not  to  be  despised  ;  but 
without  caution  the  observer  may  readily  be  led  into  error,  an  in 
acute  rheumatism,  by  too  implicit  trust  in  this  very  guide.  The 
condition  of  the  pulse  cauriot  be  confided  in 
does  the  tlierniomcter  afford  any  trustworthy  sign 

(i)  An  endocardial  murmur,  decelopcd  under  obsertation,  at  the 
early  period  of  an  acute  attack,  is  almost  a  sure  index  of  endocar- 
ditis ;  but  even  here  there  are  sources  of  fallacy.  In  tlie  first 
place  appear  those  just  enumerated,  on  the  hypothesis  of  the 
imirmur  being  by  admission  new,  and  yet  of  hajmic  origin.  In 
the  second  place,  general  collapse  and  failure  of  the  heart's  power 
may,  on  the  first  examination  of  a  patient,  prevent  a  given  mur- 
mur, of  which  the  physical  chronic  conditions  exist  in  perfection, 
from  being  heard.  Reaction  takes  place,  and  a  murmur  becomes 
audible ;  that  murmur  may  be  chronic  murmur  solely,  or  it  may 
be  an  acute  and  a  chronic  murmur  combined  ;  but  it  is  jiot  that, 
which  it  would  alone  seem  to  be,  namely,  an  acute  murmur 
aolchj*  Again,  to  have  value  as  a  positive  sign  of  recent  endo- 
carditis, the  murmur  must  be  developed  at  an  earli/  pcrioil  of 
acute  disease ;  if  towards  the  close,  it  is  almost  invariably  systolic 
in  time,  basic  in  seat,  and  a  consequence  of  spana;mia.  Further, 
the  possible  occurrence  of  murmurs  of  dynamic  nu^-hanism,  mus- 
cular and  valvular,  nmst  not  be  forgotten.  Not  only  in  chorea, 
but  in  other  nervous  diseases,  and  in  nervous  conditions  su)>er- 
vening  in  the  course  of  acute  maladies  in  general,  is  their  occur- 

•  Krrni«,  U.  C.  11.,  FMnnlnn,  voL  ii.,  p.  237.  The  statemouts  in  the  Uxt  are 
iiiiulo  OD  cliiiicitl  Uii  i'iKtl  mortem  eviiluiico. 
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Bnoo  a  possibility,  nay  a  probability.  Such  dynamic  murmurs 
are  generally  systolic  and  seated  at  the  apex;  but  there  is  much 
reason  to  conjecture  that  murmurs  may  also  occur  dynamically  at 
the  base  from  perverted  action  of  the  sygmoid  valves  [t?»</<;  Dyna- 
mic Murmurs,  p.  91], 

If,  during  the  course  of  an  acute  disease,  endocardial  miu-mur 

■assumes  fresh  sites,  this  is  a  very  strong,  though  not  an  absolute, 
sign  of  its  dcj>cndeuce  on  recent  iuflimimation ;  and,  admitting 
its  value,  such  change  is,  we  have  seen,  at  the  least  very  rare. 

lAgain,  if  a  murmur  of  a  certain  site  and  rhythm  disappear  and 
return  within  a  short  period,  the  changes  might  seem  proof  posi- 
tive of  recency  of  the  cause  of  the  original  murmur ;  but  they  are 
not  80,  at  least  of  murmurs  of  all  varieties  of  localisation.  Thus,  I 
have  known  a  direct  mitral  murmur,  essentially  organic  and 
attended  with  great  constriction  of  the  orifice,  come  and  go  from  one 
day  to  another:  some  d}-namic  conditions  must  now  have  obstructed, 
now  have  promoted,  the  occurrence  of  the  murmur  [j).  101]. 

And  there  is  yet  anotber  possible  cause  of  error :  an  endo- 
cardial murmur  sometimes  occurs,  as  originally  mentioned  by 
Latham  and  Stokes,  and  as  now  generally  admitted,  shortly  before 
(Iwitb,  from  the  impediment  of  coagulated  blood.  Fortunately 
this  prte-mortem  murmiu"  is  of  rare  occurrence  :  how,  if  it  at  all, 
it  may  be  distinguished  from  an  eudocurditic  one,  remains  to  be 
ascertained.  In  point  of  fact  even  the  coexistence  of  undoubted 
Eigus  of  intra-eurdiac  thrombosis  would  not  prove  the  murmur  to 
be  non-cndoairditic. 

So  far  intra-cardiac  murmur  has  been  assimied  to  be  unfailingly 
present.  But  may  it  not  be  absent  in  acute  endocarditis  ?  Tiio 
conditions  producing  murmur  are  roughness  of  valves,  lymph 
among  the  tendinous  cords,  insufficiency  of  valves  from  puckering, 
and  notable  roughness,  from  lymph,  of  the  ventricular  surface : 
now  as  endocarditis  may  exist  without  any  one  of  these  anatomical 
cflccts,  the  inference  is  unavoidable,  tlint  it  may  occur  without  mur- 
mur. I  have  seen  distinct  patchy  redness  with  thin  films  of  lymph 
on  the  ventricular  endocardium,  where  there  had  beeu  recent  excite- 
ment of  the  heart  without  newly  developed  murmur.* 

Endocarditis  will  1«  distinguishable  from  pericarditis  by  the 
less  amount  of  pain,  by  uneasiness  not  being  increased  by  a  deep 
breath,  ooogh  or  change  of  posture,  by  absence  of  praicordial 

•  '•  ShredJy  lymph  on  mritc*  of  Uf»  cotumiis  caniMB  rMeut,"  wUliout  ctiuge  in 
rlianu^ter  of  pre-t>xi»uag  cUruiiie  munuun.  Kcmia,  D.  C.  H.,  FMiutln,  fuL  it, 
f,  .««,  Ilarob.  1M7. 
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tenderness,  by  less  amount  of  laboured  breathing,  and  by  the 
general  difference  of  the  physical  signs.  The  distinctions  of 
endocardial  and  pericardial  murmurs,  and  the  alleged  value  of 
stethoscopic  pressure  as  an  aid  in  their  diagnosis,  are  elsewhere 
considered  at  length  [133,  134]. 

The  occurrence  of  tlirombosis  within  the  right  heart,  with 
actual  formation  of  more  or  less  solid  coagula,  may  be  very  strongly 
suspected  if,  with  the  sudden  appearance  of  the  symptoms  enu- 
merated above,  a  notable  increase  in  the  areaof  porcussion-dulness 
be  detected.  But  rupture  of  a  sygmoid  valve,  or  of  a  tendinous 
cord,  will  produce  closely  the  same  effects. 

418.  Prognosis. — Considerable  diflerence  of  opinion,  not  only 
in  regard  of  minor  but  of  major  pointa,  may  be  traced  in  the 
statements  of  authors  concerning  the  ultimate  effects  of  endo- 
carditis. The  results,  that  have  fallen  under  my  own  observation, 
may  be  set  down  as  follows  : 

(1)  Vei-y  serious  valvular  disease,  followed  by  implication  of 
tlie  heart's  substance,  and  all  their  combined  consequences  :  the 
ensuing  affections  of  the  heart  are,  in  their  order  of  frequency, 
eccentric  hyi>ertrophy,  simple  In^iiertrophy,  simple  dilatation,  and, 
in  infinitely  rare  cases,  eccentric  dilatation.* 

(2)  Slight  valvular  disease,  with  habitual  palpitation. 

(3)  Slight  valvular  disease,  with  i)alpitation  imdcr  excitement. 

(4)  Simple  murmurs,  without  any  positive  carditvc  functionnl 
disturbance;  no  morbid  palpitation  occurring  even  under  severe 
exercise.  Tliis  is  the  most  favourable  result  that  I  have  actually 
met  with.  An  indubitable  cndocarditic  murmur,  holding  on  from 
tAe  beginning  to  the  end  oj  (he  aeute  disease,  never,  so  Jar  as  I  hate 
known,  totalhj  disappears  in  aj'tcr-lijc.  I  am  aware  that  in  this 
matter  my  experience  is  nut  precisely  in  accordance  with  certoiu 
printed  statements, — the  correctness  of  which  I  do  not  for  a 
moment  question.  1  merely  affirm  what  my  own  observation  haa 
taught  me.  Still  it  must  be  admitted  there  are  some  piissible 
sources  of  mistidce  in  this  matter,  the  principal  of  which  appear 
to  be  the  following.  Temporary  obscurity  of  a  recent  mitral 
murmur  sometimes  arises  from  the  weakness  of  the  heart  attend- 
ing convalescence,  and  leads  to  the  idea  that  the  murmur  is  gone, 
or  will  go,  completely  :  as  the  general  vigour  improves,  the  mur- 
mur recovers  it«  distinctness  ;  but  meanwhile  the  patient  ha^  been 
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*  Tlte  ralBt)on»iii]>  b«tWMin  tba  p*rt  n\  ilie  hiwrt  aflbcted  and  tl)«  discued  oHGca 
will  bt  ronnidcred  willi  vnlrulir  nflectiuai  ^nnenjly  ;  for  Ibe  eodoovditio  origin  of 
Um  Tklvu-diaeaM  giviw  uci  tjKcial  rliiroctor  in  this  «'ay. 
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lr«t  sight  of.  Again,  a  mistaken  inference  is  sometimes  drawn  as 
to  the  disappearance  of  murmurs,  from  their  point  of  maximum  in- 
tensity undergoing  change.  This  is  esj>ecially  true  of  the  murmur 
of  mitral  reflux,  which  sometimes  inexplicably  becomes  inaudible 
at  the  apex  and  appears  in  full  vigour  at  the  axilla.  And,  fiirther, 
a  murmur  of  anaimia,  arising  in  the  advanced  period  of  the  disease, 
is  sometimes  mistaken  for  one  of  really  inflammatory  mechanism. 

(.5)  On  the  otJier  hand,  death  is  rare  from  acute  endot'-arditis 
alone ;  still,  the  disease  does  occasionally  kill,  botli  by  secondary 
impregnation  of  the  blood,  by  serious  thrombal  obstruction  of 
the  intro-cardiac  circulation,  aud  by  embolism. 

419.  Treatment  (a). — The  ultimate  dangers  of  acute  endocarditis 
are  extreme ;  they  involve  the  perils  of  various  forms  of  valvular 
disease,  comlnned  with  altcreil  dynamism  aud  oftentimes  changed 
statical  conditions,  both  of  capacity  and  of  substance,  of  tlie  heart 
itself.  Acute  endocarditis  is  then  a  disease  in  which  it  is  in  the 
highest  degree  desirable  to  promptly  exercise  a  controlling  power, 
if  we  possess  this.  But,  I  confess,  I  have  never  had  satisfactory 
jiroof,  either  from  observation  or  reading,  that  lavish  blood- 
letting and  mercurial isation  really  stay  the  course,  or  remove  the 
proceeds,  of  the  iuflammation-proc«ss  in  this  locality  ;  whde  at  the 
same  time  uo  other  agencies  have  oven  been  asserted  to  possess  the 
[lowers  in  (jnestion.  I  lielicve,  cousequeutly,  if  the  direct  ajid 
instant  suspension  of  acute  endocarditis  by  art  be  a  possible  fe^t, 
the  means  of  accomplishing  it  are  reserved  for  future  discovery. 

Meanwhile  it  npiK-ars  reasonable  the  course  of  treatment  should 
be  Ihiit  rccommeuded  for  acute  jiericanlitis, 

(6)  If  there  he  proven  tendency  to,  or  oven  if  the  circumstances 
merely  sngj^est  the  likelihood  of,  thrombosis  within  the  right  heart, 
BJumouia  should  be  freely  given.  The  physiological  researches  <>f 
Kichardson  explain,  while  they  demonstrate,  the  utility  of  the  dis- 
solvent method, — beside*  the  stimulus  of  the  ammonia  is  likewise 
of  essential  aid.  Brandy  may  l>e  refjuired  every  hour  or  half-hour, 
in  quantities  measured  by  the  feebleness  of  the  pulse  and  degree 
of  geneml  exhaustion.  I  have  seen  relief  obtained  by  cupping 
over  the  heart :  but  the  piitit-iit's  strength  is  rarely,  when  such 
obstruction  occurs,  in  a  condition  to  bear  the  loss  of  even  an  ounce 
or  two  of  blood, — the  relief  was  but  temporary,  and  the  practiire 
dots  nut  appear  to  l>c  dej<crN'ing  of  imitation.  The  application  of 
Junod's  dry-cupping  appotutus  to  the  lower  extremities  is  a  safer 
measure. 

(c)  When  tlio  affoction  seems  lapsing  into  the  cbrouic  state, 

•  a 
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iodide  of  potassiam  and  liquor  potanae,  vitli  lu'tter  tonics, 

Uie  best  remedies ;  and  iodine-inanctions  over  the  cardiac  region 

appear  occasionally  nsefoL 


B. — CBBOXIC   KKDOCABDITIS. 

420.  Chronic  endocarditis  is  anatomically  signified  by  thicken- 
ing and  opacity  of  the  membrane,*  uniformly  or  patchwise, — tl»e 
surface  being  perfectly  smooth  or  slightly  and  irregularly  puckeretl. 
Successive  strata,  thin,  opaque,  faintly  yellow,  and  tiluiy,  may  be 
peeled  off  from  the  free  surface  ;  or  minute  masses  of  hard,  ele- 
vated, yellowish  induration-matter  separated  with  the  point  of  the 
scalpel,  leaving  the  endocardium,  apparently  uninjured,  beneath. 

The  valves  suffer  variously.  Thickening  by  infiltrated  indura- 
tion-matter, with  hardness,  opacity,  and  puckering  of  their  sub- 
stance, sometimes  associated  with  diminished  depth  from  acute 
destruction  or  clironic  contraction,  are  the  most  common  appear- 
ances. Calcification,  or  pseudo-ossification,  may  ensue  in  patches, 
nodules,  or  spiculaa.  Adhesion  of  the  divisions  of  a  valve  to  each 
other,  or  to  the  neighbouring  arterial  or  endocardial  surface,  ia 
sometimes  seen  :  the  former,  most  common  in  the  aortic  valves, 
may  cause  them  to  pouch  in  the  wrong  direction  ;  but  such  adhe- 
sion, converting  them  into  a  single  indurated  ring,  occurs  to 
perfection  in  the  mitral  valves  also.  Thickening  with  shortening 
of  the  mitral  cords,  sometimes  conjoined  with  special  thickening 
of  the  endocardium  of  the  papillary  muscles  and  cirrhosis  of  these 
muscles  themselves,  is  clinically  one  of  the  most  important  of 
chronic  changes. 

Warty  fibrinous  products,  polypoid  or  sessile,  soft,  firm,  or 
calcified,  form  on  the  valvular  surfaces  exposed  (o  the  lilocul- 
current.  The  free  edge  of  the  mitral,  less  frequently  of  the 
tricupsid  valve,  frequently  presents  a  semi-trimspareut  beaded 
thickening,  which  is  not  clearly  inflammatory,  or  even  morbid, 

421.  Sijmptoma. — Although,  very  possibly,  certain  uueasy  sen- 
sations about  the  heart  [263]  and  proneness  to  palpitation,  may 
depend  upon  chronic  changes  in  the  ventricular  or  auricular  endo- 
cardium, yet  there  is  no  surety  of  knowledge  on  the  point,  llence, 
in  point  of  fact,  chronic  endocarditis  is  solely  known  clinically  by 
its  effects  on  tlie  valves  and  orifices  of  the  heart ;  and  there  is 
nothing  in  the  statical  or  dynamic  characters  of  valve-disease 
originating  in  inflammation,  distinguishing  it  from  that  produced 

*  Tlin  litiiiloiit  iniiHi  not  fni^rt  tlir  tintnnil  rxcrsi  of  opacity  and  tbickneM,  ]<arti. 
cuUrly  u  iig*  idvanrm,  in  th«  onduriiriliiim  of  tli<<  Irlt  aurirle. 
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by  otlier  cutiscs.  For  the  clinical  history  of  chronic  endocarditis 
the  reader  is  consequently  referred  to  the  section  on  Valvular 
Affectious  in  general. 

III. — EsDo- Pericarditis. 

422.  Tlic  comhination  of  the  two  iuflanimations,  as  each  sepa- 
rately, may  exist  in  the  acute  and  chronic  forms. 

ACUTE   ENDO-PERICARDITIS, 

423.  Acute  inflammation  in  a  certain  proportion  of  cases  attacks 
hoth  membranes  of  the  heart, — either,  to  all  appearance,  coeta- 
iieously  or  consecutively. 

424.  The  relative  frequency  of  the  double  inflammation,  and  of 
tlie  two  singly,  has  Ijeen  variously  estimated  by  different  persons. 
Rheumatic  endo-pericarditis  is,  if  Latham's  returns  be  accepted, 
somewhat  more  fretjueut  than  pericarditis  alone,  greatly  less  fre- 
quent than  endocarditis.  But  it  is  difficult  to  resist  the  conviction 
that  the  great  excess  of  endocarditic  cases  in  i)art  depended  on 
old  iutra-cardial  murmurs  being  classe*!  as  new  ;  especially  as  the 
results  of  other  observers  do  not  tally  with  tliose  of  Latham. 

Tliere  are  two  methods  of  determining  the  question  of  frequency', 
here  started, — the  clinical  and  the  anatomical.  Now  both  have 
their  difficulties.  Thus,  in  respect  of  the  clinical  method,  it  is 
certain,  that  pericarditic  friction-sound  often  renders  the  detec- 
tion of  existing  endocardial  murmur  difficult  or  impossible;  and 
thnt  a  large  amouut  of  pericardial  fluid  also  commonly  weakens 
cmlncardial  murmur,  if  present ;  while  the  pressure  of  such  fluid 
may,  very  possibly,  in  some  rare  instances,  create  an  obstructive 
iulra-cardiac  murmur  quite  independently  of  endocardial  inflam- 
mation [135].  The  signs  and  effects  of  cndwarditis  on  the  other 
liund  cause  no  difficulty  in  the  discovery  of  pericarditic  signs.  In 
other  words,  jMjriearditis  obviously  existing,  endocarditis  may  very 
well  be  present,  though  its  signs  aro  imperfectly  discoverable ; 
whereas  the  converse  does  not  hold  good. 

So  far,  then,  as  these  facta  go,  the  tendency  of  clinical  obser- 
vation would  be  to  under-estimate  the  relative  frequency  of  eudo- 
earditis.  Besides,  as  I  have  alremly  mentioned,  acut^;  endocarditis, 
anatoinirally  demonstrated,  does  not  of  necessity  protlucc  murmur. 
But,  on  the  other  hand,  the  similarity  of  old  structunil,  as  well  as 
of  certain  dynamic  and  anaemic  intra-cardiac  murmurs,  to  those 
frexhly  cndocanJitic,  helps,  though  in  a  fallacious  fashion,  to 
balance  the  account. 
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lu  ivspcct  of  the  anatomical  method,  endocardial  thickenings 
have  sometimes,  though  purely  hypertrophous,  poaeed  for  inflam- 
matory. Vice-cerad,  I  have  strongly  sospectod  in  some  few 
instances  that  endocarditis  had  really  existed,  but  all  congestivo 
state  had  disappeared  before  dearh,  and  any  exudation-productfl 
boon  washed  away  by  the  blood-current. 

Making  such  allowance,  as  I  have  been  able,  for  these  conflicting 
sources  of  embarrassment,  I  find  my  hospital-experience,  both  in 
acute  rheumatism  and  in  "  Bright's  disease,"  gives  the  first  place  in 
frequency  to  pericarditis,  the  second  to  endo-iiericarditis,  and  the 
last,  hryo  intertallo,  to  endocarditis  alone. 

425.  Prognosis. — The  immetliate  prognosis  of  the  double  inflam- 
mation is  worse,  but  not  very  seriously  worse,  than  of  pericarditia 
alone, — materially  worse  than  of  endocarditis  alone.  The  ultimate 
prognosis  of  the  combined  inflammations  is  very  sensibly  more 
serious  than  of  either  separately.  As  we  have  already  seen,  it  ia 
coexistent  valvular  mischief  that  seems  mainly  to  entail  the  evils 
assigned  by  some  writers  to  pericardial  ailhesiona. 

CHRONIC   ENDO-PERICARDITIS. 

426.  The  clinical  history  of  this  state,  in  its  practical  aspects,  will 
be  fouud  under  the  head  of  Valvular  Diseases. 

IV.— Cabditis  or  Mto-carditis. 

427.  Inflammation  of  the  muscular  structure  of  the  heart,  like 
that  of  the  membranes,  is  met  with  in  the  condition  of  an  acuto 
and  of  a  chronic  disease. 

ACUTE   CARDITIS. 

428.  Acute  carditis  presents  itself  under  four  forms  or  condi- 
tions, sufficiently  difl'erent  from  each  other  to  require  separate 
consideration. 

429.  First  F&rm. — Acute  carditis,  as  an  attendant  on  endo-pcri- 
carditis.  The  anntomi(;d  characters  of  this  form  of  the  disease 
arc  well  known ;  they  are  of  tolorably  frequent  occurrence,  on  a 
limited  scale,  in  tlje  strata  of  fibres  nearest  the  inflamed  mem- 
branes, especially  the  pericardium.  I  have  seen  exudation-cor- 
puscles and  i)U8-cell8  amid  the  fibres  under  these  circumstances. 

430.  SymptoiHS. — But,  clinically,  the  efiects  of  such  carditis  arc 
not  undcT»too<l ;  wliatcver  they  are,  they  are  lost  in  the  more 
striking  phenomena  of  the  membranous  inflammations.  Possibly 
great  weakness  and  fluttering  character  of  the  pulse  may  some- 
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finica  be  due  to  tnflnmmatory  softening  of  the  left  ventricle,  in 
cases  of  pericarditis  without  much  exudation  or  fluid  effusion,  and 
therefore  witiiout  au  efficient  mechanical  cause  of  obstructed  action. 
But,  although  this  view  of  an  intrinsic  muscular  failure  has 
been  adopted  by  Stokes,  it  would  apparently  prove  immensely 
difficult  to  show  satisfiictoriiy  that  the  weakened  action  does  not 
really  arise  out  of  the  influence,  either  direct  or  reflex,  exercised 
by  the  inflammation  on  the  nerves  of  the  heart  {tide  Cardiac  Para- 
lysis) [208 — 272].  And  a  further  ground  on  which  I  raise  this 
objection  is,  that  in  certain  indubitable  cases  of  limited  purulent 
infiltration  of  the  heart,  the  action  of  the  organ  has  not  been  foimd 
at  the  outset  of  the  attack  either  notably  deficient  in  vigour,  or 
seriously  irr^ular  in  rhythm.  I  of  course  refer  to  cases  wherein 
tlie  absence  of  acute  pericarditis  is  positively  averred  by  their 
^oamitors. 

431.  Second  Form, — Idiopathic  and  primary  general  inflamma- 
tion of  the  muscular  and  connective  tissues  of  the  heart. — This  is  au 

lafTection,  to  say  tlie  least,  of  extreme  rarity;  nor  is  it  certain 
any  evidence  exists  of  its  ever  occurring  as  an  independent  and 
isolated  disease. 

432.  Anatomical   characters.  —  Vascular    ii^'ection,    deepened 
colour,  with  crispness,  not  real  firmness,  of  the  texture,  seem  the 

.earliest  alterations.     Exudation,  sero-sanguineous,  or  of  lymj)h, 
lOr  of  pas,  either  in  tlie  form  of  infiltration  or  abscess,  ensues  ; 
the  texture  softens  even  to  pulpiness,  and,  commonly  of  pale  ycl- 
lowiah,  greyish,  or  greyish-brown  hue,  may,  if  there  be  much 
iufiltnttion  of  blood,  acquire  a  blackish  tint     If  there  be  local 
softening  and  abscess,  the  part  affected  may  bulge  outwards,  form 
a  variety  of  true  cardiiic  aneurism,  and  actually  give  way  into  the 
poricardiam.     Ulceration  extending  a  certtiin  depth  into  the  wall 
of  a  ventricle,  or  perforating  either  the  pericardium    or  the  ven- 
tricular or  auricular  septum,  has  rarely,  gangrene  still  more  rarely, 
been  seen.     The  left  ventricle  is  the  part  most  frequently  affected. 
The  pericardium  seems  almost  always  to  undergo  secondary 
iniplii-ation  ;  the  endocardium  and  vidvc-s  escape, — a  fact  the  more 
strange,  as  there  is  strong  ground  for  believing  that  myo-carditis 
riginates  in  some  special  p^isom^Hl  state  of  the  blood,   and   is 
lerer  truly  a  primary  idiopathic  disease. 
438.  Cau»e$. — ^The  narratives  of  the  few  cases  of  general  carditis 
record  furnish  no  clue,  at  least  of  trustworthy  diaracter,  to  its 
Btiology.     Of  the  influence  of  age  nothing  is  known  ;  it  is  probably 
icant,  for  the  disease  has  been  seen  in  boys,  and  in  men 
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aged  upwards  of  sevent)'.     Hitherto  the  male  sex  has  furuisJuxl 
almost  every  recorded  case. 

434.  Si/mptoms. — The  clinical  history  of  general  carditis  is  at 
present  singularly  imperfect.  The  rarity  of  the  affectiuu,  and 
its  constant  association  with  other  grave  disease,  acute  or  chronic, 
or  both,  serve  to  explain  this  imperfection.  The  only  local  sjTiip- 
toms  apfiear  to  have  been  weakness  and  irregularity  of  action  and 
cardiac  distress,  without  positive  pain  (sometimes  even  without 
uneasiness)  in  the  pra^-iordial  region,  unless  where  pericarditis 
coexisted.  Pyrexia  of  adynamic  character,  with  a  pulse  rapidly 
becoming  feeble  and  irregular,  pains  in  the  limbs  (taken  for  signs 
of  rheumatism,  though  the  joints  were  free),  rapidly  ensuing  cold- 
ness of  surface,  anxiety  of  countenance,  lividity,  and  jactitation 
have  indicated  the  gravity  of  the  affection. 

435.  Physical  signs. — Of  the  physical  signs  little  can  be  said. 
There  is  no  reason  why  the  percussion-results  should  deviate  from 
the  normal  standard ;  and  in  the  muscular  inflammation  itself 
there  exists  no  efficient  cause  of  intra-cardiuc  murmur.  Impulse 
excited  at  first,  quickly  growing  feeble  (not  necessarily  irregular 
in  rhythm,  or  uneqniil  in  force),  is  in  point  of  fact  the  only  altered 
physical  condition  theoretically  to  be  anticipated. 

430.  Co-existences. — In  the  majority  of  cases  the  heart-disease  has 
been  thrown  mto  the  shade  by  the  predominance  of  cerebral  and 
other  symptoms  (cephalalgia,  delirium,  convulsions,  and  coma), 
indicating  some  form  of  poisoning  of  the  blood,  allied  to  or  iden- 
tical with  pyohajmia.  In  a  few  cases  (for  instance,  that  of  Burrows') 
recent  pustulation  of  the  skin,  apjuvrently  secondary,  and  in  all 
probability  due  to  capillary  embolism,  has  been  noticed. 

437.  Duration. — Calculated  from  the  moment  of  supervention 
of  local  symptoms,  death  has  occurred  at  periods  varying  between 
a  few  hours  and  a  week. 

438.  Diapiosis. — I  am  not  aware  that  the  existence  of  carditis 
has  ever  been  diagnosed ;  nay  more,  it  would  appear  that  tho 
symptoms,  the  affection  has  really  induced,  have,  during  life, 
been  referred,  to  the  satisfaction  of  the  observer,  to  some  other 
state  which  post-mortem  examination  did,  or  did  not,  prove  to  be 
present  t  I  have  no  personal  experience  of  the  disease :  and  can 
only  suggest  the  following  d  priori  guide  to  its  detection.     If 
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t  Thu«  in  tlic  oft-quoted  eut  \if  SUnlcy  (Mfd.  Chir.  Trans,  rol.  rii.),  all  who 
uw  thx  iwtiout  thought  he  had  dieeaae  of  the  brain  or  membranes,  which  proved  to 
be  healthy. 
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grave  general  symptoms  of  adynamic  pyrexial  character  coexisted 
with  a  state  of  heart's  action,  at  first  excited,  and  then  rnpidly 
losing  power,  pains  in  the  limbs  and  cerebral  symptoms,  while  the 
absence  of  endocarditis,  pericarditis,  typhoid  (Peyerian)  fever, 
and  other  adynamic  pyrexire,  could  be  made  matters  of  demon- 
stration, a  fair  suspicion,  but  nothing  more  than  this,  might  arise 
of  the  existence  of  carditis,  especially  if  the  patient  were  a  male. 

439.  Prognosis. — It  seems  scarcely  worth  while  to  speak  of 
prognosis,  where  diagnosis  is  unattainable.  Could,  however,  such 
diagnosis  be  obtaineil,  it  would  be  in  the  present  state  of  know- 
ledge equivalent  to  a  verdict  of  death. 

440.  Third  Form. — Partial  carditis. — Partial  carditis  some- 
times occurs,  producing  abscess,  ulceration,  and  rarely  actual 
gangrene ;  but  of  these  stiitcs  no  positive  clinical  signs  are  known. 
If  perforation  or  rupture  occur,  as  they  sometimes  do,  the  symp- 
toms will  vary  with  its  direction. 

441.  Abscess  of  the  heart,  a  not  very  uncommon  attendant  on 
pyoluemia,  is  excessively  rare  as  an  inde]>eudcnt  state.  It  has, 
liowever,  been  observed  in  youth  and  in  advanced  age,— in  the 
male  sex. 

♦42.  Symptoms. — There  may  be  a  total  absence  of  symptoms 
to  direct  attention  to  the  heart,  even  under  the  gravest  condi- 
tions,— as,  for  instance,  where  the  al)sces8  communicated  with  the 
(•ericardium  and  interior  of  the  left  auricle,*  In  another  case, 
where  the  abscess  in  the  wall  of  the  left  ventricle  had  burst  into 
ita  cavity  and  that  of  the  pericardium,  the  patient,  a  boy  aged 
thirteen,  was  suddenly  seized  with  vomiting,  followed  by  collapse 
and  coma,  and  died  the  next  day :  nothing  is  said  appertaining  to 
the  heart  by  the  narrator,  except  that  the  pulse  was  rapid  and 
indistinct,  and  the  sufferer  faint.f 

In  another  case,  that  of  a  male,  aged  sixty,  the  patient,  suddenly 
»vize<i  while  at  work  with  "  coma,  cyanosis,  and  great  prostration," 
died  calmly  on  the  fourth  day.J  There  was  no  reopening  of  the 
foramen  ovale,  nor  (as  may  be  inferred)  perforation  of  the  ventri- 

Ecular  septum.  When  perforation  of  that  septum  has  occurred, 
cjnaooeis  has  been  known  to  follow ;  while,  it  is  aflirmed  by  Bouil- 
laad,  neither  blue  discoloration  nor  any  otlier  serious  .ij-mptom 
may  arise  to  announce  the  occurrence.  Rupture  of  the  heart  into 
the  |)cricar<liam  commonly  produces  the  gravest  effects,  as  will 
further  oa  bo  Mly  shown. 


*  Howltt,  rmrincul  TnnMBtioli^  toL  xt.,  1817,  p.  \W. 
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443.  Mode  of  origin — It  seems  probable  enougb,  as  contendcU 
by  Stallard  {loc.  cit.),  that  abscesses  of  the  present  kind  may  somo- 
timcs  follow  on  local  hajmorrhage. 

444.  Diagnosis. — This  affection  lies  at  the  present  day  beyond 
the  pale  of  jiossible  diagnosis. 

Fourth  Form. — Secondary  cardiac  abscesses. — Minntc  collections 
of  pus  form  in  the  heart's  sabstance  in  a  certain  proportion  of  cases 
of  fiyohaemia  and  phlebitis, — greatly  less  frequently  however  than 
ill  the  lungs  and  liver.  Here,  as  in  other  organs,  these  so-called 
abscesses  are  often  really  composed  of  liquefied  exudation-matter 
alone.     The  sj-mptoms  are  yet  to  be  worked  out 

CHBONIO   CABDITIS. 

445.  Shortening  with  thickening  of  the  papillary  muscles  ant 
columnar  carnew,  and  infiltration  of  their  substiince  with  indum- 
t ion-matter,  due  to  a  chronic  low  congestive  process,  mainly 
derives  interest  from  its  interference  with  the  closure  of  the  mitral, 
in  very  rare  instances  of  the  tricuspid,  valves.  There  is  no 
character  in  either  a  mitral  or  tricuspid  regurgitant  murmur,  dis- 
tinctive of  this  special  mechanism. 

446.  The  more  important  bearings  of  chronic  inflammatory 
change  will  be  considered  ander  tlie  heading  of  Cibbhosis  of  tbk 
Heart. 


5  v.— CARDUC  HEMORRHAGES. 

I. — Intua-mdscular  HjEMonnnAGEs. 

447.  Circumscribed  extravasations  of  blood  into  the  muscular 
substance  occur  to  very  various  amounts.  The  fluid  may  form 
mere  specks,  or  apoplectiform  nodules  as  large  as  a  walnut.  Or 
portions  of  tissue  maybe  infiltrated  witli  blood:  the  implicated 
muscular  substiuice  is  tlien  softer  than  natural ;  and,  as  deficiency 
of  consistence  may  be  traced  beyond  the  limits  of  the  infiltrated 
part,  it  seems  obvious  that  a  softening- process  takes  the  lead  in 
the  morbid  changes.  This  softening  involves  the  minute  vessels, 
— heiico  the  extravasation. 

448.  I  am  uncertain  whether  this  form  of  local  softening  of  the 
heart  with  bUxHl-infiitration  ever  lays  the  groundwork  of  true 
sacculated  aneurism  ;  but  there  is  no  doubt  mixture  or  perfora- 
tion of  tiio  ventricular  wall  may  ensue.  In  both  cases  escape  of 
blood  into  the  pericardium  follows  :  if  the  opening  be  at  alJ  large, 
instantaneous  death  is  the  necessary  result ;  but  if  the  commuui- 
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cation  be  small  and  siniioiis,  the  blood  may  make  ita  way  outwanls 
o-s  it  were  guttatim,  and  forming  a  layer  of  coagulum  on  tlie  sur- 
face, temporarily  close  the  external  opening. 

449.  Sifinptoms.  —  Distinctive  symptoms  of  intramuscular 
luemorrhage  remain  to  be  discovered,  —if,  indeed,  any  such  really 
exist. 

An  individual  previously  known  to  have  a  weak,  and  not  en- 
larged, heart,  and  to  be  free  from  aneurism,  if  instAntiineously 
cut  oCf  by  syncope  and  presenting  post  mortem  the  percussion- 
signs  of  accumulation  in  the  pericardium,  might  be  suspected  to 
have  jterished  from  htemorrhngic  rupture  of  a  ventricle ;  but 
obviously  such  mere  suspicion  would  be  worth  nothing  in  a 
medico-legal  point  of  view,  and  complete  examination  of  the  body 
would  be  imperatively  called  for. 

II. — ILemopericardium. 

450.  (a)  Injlaminatory. — The  effusion  of  inflammation  is  some- 
times so  much  stained  with  bloo<l,  as  to  entitle  the  disease  to  the 
name  of  htemorrhagic  ^pericarditis.     It  seems  probable  that  snoli 

I  escape  of  the  blood-disks  does  not  take  place  from  the  vessels, 
unless  the  constitution  of  tlie  blood  itself  be  affected.  I  have  seen 
this  variety  of  inflammation  well  marked  in  pyohiumia.  But  no 
signs  or  symptoms  are  known,  whereby  the  hasmorrhogic  addition 
to  the  effusion  might  be  recognised  during  life.  Neither  is  tliere 
•ay  evidence  to  show  that,  in  the  event  of  recovery,  the  material 
of  adhesion  will  bo  of  different  character  from  tlmt  observed  in 
the  more  ordinary  class  of  cases.  The  quantity  of  blood  is  some- 
times very  considerable, — quite  enough  to  give  a  deep  red  colour 
to  all  the  fluid  in  the  sac:  were  paracentesis  of  the  pcriciu-diunj 

^  performefl  in  such  a  case,  the  ojicrator  would  very  probably  be  led, 
for  a  moment,  to  believe  tliat  he  bad  punctured  some  important 
tessoL 

(Jb)  Tiuumatie  or  per/oratite. — Hieraopericardium  may  be  caused 
by  wounds  or  by  ruptures  of  the  hejirt  itself,  by  rapture  of  an 
aneurism  of  the  aorta  or  of  the  heart,  by  rupture  of  a  coronary 
artery  or  vein,  by  the  giving  way  of  cunccrous  substance,  and 
possibly  by  (iltmtion  from  a  vessel  within  the  iH.'ricardial  tissues 
themselves.  In  all  these  cases  the  result  is  almost  instantaneous 
death,  from  mecltanical  ol)8truction  of  tlic  heart's  action.  Soniu 
of  the  Series  will  again  be  referred  to;  the  rest  oro  devoid  of 
clinical  interest 

(c)  Scorbutic. — The  pericardium  is  pretty  frequently  the  soat  of 
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extravasation  of  blood  in  cases  of  scurvy, — especially  in  some  par- 
ticular  regions  of  the  world.  Thus  in  certain  parts  of  Russia, 
scorbutic  ha;moj)ericardium  seems  as  thoroughly  endemic  as 
hteniaturia  in  the  Mauritius. 

451.  Sijmptoms. — The  effusion  of  blood  into  the  i)ericardial  sac 
occurs  with  or  without  previous  scorbutic  sjinptoms,  and  the 
attack  may  be  sudden,  or  so  gradual  that  attention  is  scaicely 
dniwn  to  the  heart.  Precordial  oppression,  without  pain,  or 
teuderness,  and  great  dyspnoea,  seem  to  constitute  the  main  symp- 
toms ;  the  physical  signs  will,  of  course,  be  those  of  a  pericardium 
distended  with  fluid. 

452.  Terminations. — The  more  frequent  termination  is  by 
death ;  but  recovery  sometimes  takes  place  by  absorption  of  the 
blood, — the  anatomical  conditions  remaining  being  very  assimil- 
able to  those  of  chronic  pericarditis.  Indeed,  it  seems  highly 
probable  tliat  the  disease  is  from  the  first  sub-inflammatory. 

453.  Trealmait. — The  treatment,  locally,  is  by  cupjiing, — con- 
stitutionally, that  of  the  blood-disease  present  In  the  majority 
of  a  number  of  cases,  in  which  paracentesis  was  {>erformed  by 
Itiissian  physicians,  the  ultimate  result  was  unfavourable  ;  but  in 
all  tiic  imraedinto  relief  was  extreme, — the  patient  seemed  tempo- 
rarily endowed  with  new  life :  and  two  cases  are  given  of  complete 
recovery.  In  one  of  these,  related  by  Karawujew,  three  pints  and 
II  iiaif  of  fluid  arc  statetl  to  have  been  removed  from  the  pericar- 
dium; pueumo-pericardium  followed:  five  months  after  the 
t>iicnition  the  patient  was  considered  wolL* 

III. — HiBMO-KNOOCARDITTM. 

454.  Extravasations  of  blood  under  the  endocardium  in  points, 
maculffi  or  actual  ecchymoses,  are  by  no  means  excessively  rare. 
They  sometimes  occur  to  a  notable  extent  in  cases  of  protructe<l 
i'i>8truction  to  the  movement  of  the  blood  through  tlie  right 
CJtvitles;  and  constitute  one  of  the  anatomical  sequelae  of  con- 
gest iori  of  the  heart's  substance  [363].  Nor  can  there  lie  any 
doulit  that  these  minute  hfemorrhages  play  a  certain,  though  not 
easily  definable,  part  in  working  out  the  ultimate  effects  of  mus- 
cular congestion. 

455.  Clinically  this  matter  is  a  blank  :  there  are  neither  known 
symptoms  nor  signs  of  this  form  of  haimorrhagc. 

*  Britiiili  ami  Foreign  Medical  Review,  Jnly,  1811. 
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§  VI.— ALTERATIONS  OF  SECRETION. 

I.— (Epema  of  thk  Heart. 

456.  I  have  seen  the  'heart's  substance  of  watery  look,  and 
distinctly  infiltrated  with  serosity,  both  in  cases  of  chronic  peri- 
carditis of  the  persistent  etfusion-form  [400],  and  in  cases  of 
general  dropsy.  Nevertheless,  ill  provided,  as  it  is,  with  connec- 
tive tissue,  the  heart  rarely  becomes  oedeniatons  to  any  extent. 
In  chronic  pericarditis,  it  is  rather  the  intervening  texture  between 
the  heart  and  its  inner  and  outer  membranes,  than  its  owu  sub- 
stance, that  undergoes  infiltration. 

457.  In  the  present  state  of  knowledge  these  conditions  are 
merely  anatomically  interesting.  Yet  it  seems  probable  that 
<edetun,  carried  to  any  amount,  may  interfere  with  the  heart's 
oontnictious. 

458.  Serous  infiltration  under  the  endocardium  and  between 
the  layers  of  the  sygmoid  and  of  the  mitral  valves  has  also  fallen 
under  my  notice ;  but  I  know  nothing  of  either  state  clinically. 
It  seejns  i|uite  ccrtaiu  tliat  such  a  condition  of  the  sygmoid  valves 
must  alter  tlie  quality  and  tone  of  the  second  sound  ;  whether  in- 
filtration can  ever  reach  such  a  degree  as  to  seriously  imj)ede  the 
closure  of  the  valves  remains  to  be  determined. 


II. —  U  VDKOPERICARDIUK. 

459.  Hydropericanlium,  or  dropsy  of  the  pericardium,  may  be 
of  aetwe,  passive,  or  mechanical  origin, — or  prove  of  doubtful 
mechanism. 

(a)  Active  hyilrojH'ricardium  is  very  rare :  I  have,  however, 
in  some  instances  of  "  Bright's  disease,"  known  the  pericardium 
fill  with  tluid, — the  symjitoms  indicating  an  irritative  state,  while 
the  signs  (and  hence,  1  assume,  the  anatomical  conditions)  of 
pericartlitis  were  wanting.  I  once  saw  a  case  which  suggestetl  to 
my  mind  the  question,  whether,  in  tnie  hydrojiericurditis,  the 
plastic  material  might  not  be  com|ileteIy  absorbed,  and  tlic  serosity 
left  l>ehtnd, — constituting  a  sort  of  sequential  active  hydrojM>ri- 
cnrdinni.  But  I  Imve  no  prisitivc  answer  to  supply  ;  and,  jKiesibiy, 
Ihtt  case  referred  to  was  one  of  active  dropsy  alone  from  the  fin^t. 
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WfccB  hjdwjyaitjrfi—  »  acme,  it  bmj  b«  tiw  aole  dropsj  in 
the  bod^. 
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xardf  bbIcm  doable  kyidnCkanx  be  afavadr  preaenL 


eraG^yblood- 


and 


carcmoma  oa 


the 


tti**^,  bat  witbout  Ijnqdi)  it  gaienlly  Bodoate, — firom  e^t 
to  tmhe  oanoea;  I  bava  aefcr  aeea  moie  tban  tbe  latter 
^lantitj.* 

{e)  liechawical  bjdroperieafdian  baa,  is  aone  vny  ran  caaea, 
been  tnwxd  to  preasoreol'  aortic  aaea 
great  reiaa,  and  to  raofbid  atatea  of  ibe  ( 

{d)  Tbe  raedtanism  of  bjdropericarfinm  ia  B<wartiiiiea  veiy 
difficnlt  of  explaaatioo.  Thus  in  a  phthisical  male,  i^ed  twentj- 
taaXf  cat  off  in  about  four  boon  by  periuiation  of  the  rigbt  plemm 
aad  paenmoAofax,  with  little  pain,  but  iatgnae  dvapncea  and 
general  distress,  tbe  pericardiam,  prninudallj  distended  op  to  the 
second  lib,  waa  fimid  to  ooaUain  nine  oanoes  and  a  half  of  dear 
faintly  yellowiah  serasitT,  of  specific  grsTity  1013,  neatnl  reactaon, 
and  giving  one-third  albamen  on  boiling:  there  was  not  the 
slightest  TSMiiIaiity  d^  or  Ijmph  npon,  the  seroiia  membias^ 
which  simply  looked  mac«rated.t  Tbe  long  waa  flattened  against 
Om  side,  bot  enfficient  time  had  not  elapeul  for  the  oocmrence  of 
pk-nritic  cbangea.  Coold  this  hydropericardinm  hare  been  tbe 
result  of  tiie  sodden  pressnre  on,  and  obetmcted  circulation  in,  tbe 
right  lung  with  its  eeqnentia]  distraction  in  the  right  heart  and 
oofooary  Teins  ?  $  It  ia  troe,  hydropericardiom  does  not  ^ipear 
in  tbe  narrativ-es  of  eases  of  phtbiskal  perforation ;  bnt  death 
nrely  takes  place  so  rapidly  as  this :  in  troth  I  have  neither  met 
with,  nor  heard  of,  a  strictly  jtsraUel  instance.  Nov,  in  cases  of 
rapidly  fatal  type,  ret  of  the  ordinanr  claas,  where  life  is  preoerred 
for  at  least  thirtr-six  or  forty-eight  boors,  the  first  shock  of  the 
tueclianical  ilifEcnItj  io  the  coarse  of  ihii  cardiac  circnlatioa  has 
had  time  to  pass  away,  absorption  lias  liad  time  to  commence,  and 
may,  before  death,  have  reiuoved,  ur  nearly  remored,  the  effiued 
ecroos  fluid. 
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460.  Local  St/mptovis. — HydropericarJium,  however  originating, 
lias  few  subjective  Bymptoms :  acute  pain  and  tenderness  are 
altogether,  and  palpitjttion  commonly,  wanting ;  sensations  of 
weight  and  oppression  are  alone  complained  of. 

401.  P/njsical  Siijns. — The  physical  signs  are  in  the  main  those 
of  hydropericurditis.  But  there  is  no  friction-sound,  no  pra^cordial 
bulging,  and  the  ajwx  of  the  triangular  dulness  (mainly  because 
there  is  less  fluid,  but  partly  because  there  is  no  inflammatory 
relaxation  and  rarefaction  of  the  scro-fibrous  membrane)  does  n<it 
mount  so  high  as  in  many  coses  of  pericarditis.  The  visible 
impulse  may  be  very  jicrfectly  undulatory. 

462.  Systemic  Si/inptorns. — The  general  symptoms  are  those  of 
the  disease  on  which  the  local  ilropsy  depends.  The  pulse  is  not 
necessarily  irregular,  the  quantity  of  fluid  being  commonly 
insufiicieut  to  afleet  the  heart's  action  very  seriously ;  while  the 
constrictive  influence  of  exudation-matter,  and  any  djrnamiu 
perversions  of  muscular  action,  dependent  on  conliguons  in- 
flammation, are  altogether  wanting.  Orthopnoea  may  occur  ;  but 
if  80,  as  far  as  I  have  seeti,  double  hydrothorax  exists  to  share  in 
its  production. 

463.  Trcutincnt. — Diuretics  and  hydnigogues  seem  to  have  less 
effect  on  this  dropsy  than  on  others  ;  such  medicines  will,  how- 
ever, of  necessity,  be  tried,  were  it  only  for  the  removal  of  the 
usually  concomitant  dropsies.  Cautious  cupping,  or  dry-cupping 
over  the  hcjirt,  would  be  advisable,  if  the  symptoms  became  urgent. 
A  blister  has  somelinies  apjiearud  to  me  useful. 

Panicentesis  has  been  performed,  wilh  temporary  relief ;  but, 
unless  the  primary  disease  be  removed,  the  fluid  will  of  course  be 
re|)roduced.  The  8Ugge8ti<iu  of  Laeiinec,  that  slightly  irritant 
fluids  should  be  injecteil  into  the  pericardium,  so  as  to  excite  an 
inflajjuuation  that  might,  by  causing  adhesion,  prevent  the  re- 
currence of  the  disease,  has  acquireil  more  claim  to  serious  con- 
sideration, since  the  experiment  of  injecting  an  ioduretted  solution 
in  hydropericarditis  has  been  successfully  tried  [401]. 

III. — PSEUMOrERlCARDItm. 

■tUL>  Pucumtipcricardiuni  is  the  terra  divisod  to  signify  the 
of  gas  in  the  pericanlial  sac, — nootlier  abnormal  product 
or  appearance  being  discoverable.  TJie  8tut«  may  conceivably  to 
of  per/bradr*  or  se<rrcfiec  mwlmuisra. 

465.  PerfonUiee. — Now  pneumopericardium  mtut  exist  tcmponi- 
riljr,  be  it  for  ever  «o  few  minutes,  as  the  sole  result  of  perforative 
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communication  between  the  pericardial  sac  and  any  hollow  vis 
containing  gas ;    but   in   this    isolated   state   it  has  never  beeiT 
observed, — pericarditis  having  supervened  before  clinical  examina- 
tion haa  been  made.     A  rare  case  is  recorded  by  Flint* 

466.  Secretive. — As  to  secretive  oridiopatliicpneuniopericardiura, 
I  am  not  aware  that  its  existence  has  ever  been  conclusively  shown 
after  death,  much  less  that  it  has  been  diagno8tii.*atfed  during  life. 
Laennec's  expressed  conviction  tliat  in  almost  all  cases,  when  the 
heart's  action  is  heard  at  a  distance  from  the  body,  the  cause  of 
the  phenomenon  is  a  temporary  development  of  gas  in  the  peri- 
cardium, cannot  at  the  present  day  be  received. 

IV. — Pneumo-hydropericardium. 

467.  Laennec  taught  tliat  effusion  of  air  and  serum  into  the 
pericjirdium  may  occur  during  the  closing  struggle  in  all  diseases. 
He  states  he  had  sometimes  announced  its  presence,  on  the  evi- 
dence of  increased  resonance  over  the  lower  part  of  the  sternum, 
and  of  pra3cordial  fluctuation-sound  caused  by  the  heart's  action 
and  by  deep  inspiration. 

Tliere  is  reason  to  believe  Laennec  deceived  himself  as  to  the 
frequency  with  which  gas  and  simple  senira  are  to  be  found  in  the 
pericardium.  For  my  own  part  I  have  met  with  few  positive 
examples  of  the  kind, — perhaps  I  have  not  been  sufficiently 
watchful.  Here  is  an  instance  in  point  occurring  in  a  man,  aged 
forly-seven,  cut  off  by  phthisis,  which  had  largely  excavated  the 
left  lung :  the  following  conditions  were  noted, — 

"P.M.,  forty-six  houra  after  death,  .June  24,  1868,  weather  dry  and  hot.— Pcri- 
oardiiil  6UC  considerably  ilixtended  with  gna,  giving  true  tympanitic  note  on  percus- 
sion ;  none  of  the  gas  forced  away  liy  (ivrcussiou "  [lience  the  inference  that  tho 
jHTicardinin  wa^  not  perforated] ;  "  a  small  opening  being  made  in  front  of  i>ac,  this 
gruduiUly  coIlapMsa,  no  fluid  escaping  :  upi>er  edge  of  the  >ac  reachea  the  level  of  tho 
lirot  rib  ;  tlic  |>uint  of  the  heart  corresponds  to  tlie  fifth  intempace  ;  five  and  a  half 
ounces  of  blood-stained  aeroaity  in  »«c,  without  a  particle  ol  lymph  ;  the  gaa  luving 
once  escaped,  uo  bubbling  through  the  fluid  lying  in  tlieback  |mrt  uf  the  sac  foUowa; 
the  Said  in  the  lac  acid  at  first;  aame  liiniua  plunged  into  it  again  shortly  after 
nmoTal  of  the  fluid  from  the  sac,  becomea  blue  after  a  moment'a  expoanro  to  tlio 
air."+ 

Now  there  were  sundr)'  evidences  of  putrefaction  in  different 
parts  of  the  body ;  still,  much  more  advanced  cardiac  decom- 
position \a  frequently  met  with  unaccompanied  witli  gas  in  the 
pericardium.  Hence  there  must  have  been  something  special  in 
tbe  case. 

*  Dia.  of  Heart,  quoted  by  Begbie,  loe.  at. 

+  Thunder,  U.  C.  11.,  Males,  vol.  iv.,  p.  79  ;  also  Crocott,  U.  C.  H..  Malei; 
V.J   xriit.,  p.  11 X 
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V. — Pneiimo-htdropericakditis. 

487.  So  far  we  have  referred  to  the  presence  of  air  in  the  peri- 
cardium independently  of  previous  pericarditis.  Now  gaseous  fluid 
may  also  conceivably  ficcumnlate  in  an  inflamed  pericardial  sac 
in  three  difl'erent  ways,  (a)  Gas  may  appear  as  an  actual  forma- 
tion by  the  irritated  membrane  ;  (b)  it  may  resiiU  from  decompo- 
sition of  liquid  efi'usion  ;  or  (c)  be  conveyed  into  the  sac  by  per- 
foration, traumatic  or  diseased,  from  a  neighbouring  hollow  canal 
or  viscus. 

(a)  Stokes  briefly  describes  a  Cflse  of  pericarditis,  in  which  for 
three  days  metallic  gurgling  and  crepitating  sounds  were  heard 
over  the  cardiac  region  in  accompaniment  with  amphoric  and 
cracked-metal  note  on  percussion, — the  stomach  not  being  dis- 
tended with  air  and  the  lungs  and  pleura  unaffected.  The  heart's 
sounds  were  audible  at  a  distance.  It  seems  efjually  difficult  to 
content  the  dependence  of  these  phenomena  on  the  presence  of  air 
in  the  sac,  and  to  explain  such  pneumatosis  by  acknowledged 
pathological  laws.     There  was  no  post-mnrtem  examination. 

(d)  The  fluid  of  pericarditis,  fostid  and  decomposed,  has  been 
known  to  furnish  gas  during  life.  In  a  case  of  this  sort,  observed 
by  Bricheteau,  the  heart's  action  was  accompanied  with  a  "  sound 
like  tliat  o'f  a  water-wbecl."  The  actual  presence  of  gas  in  the  sac 
was  ascertained  after  death. 

(c)  In  the  singular  case  of  traumatic  communication  between 
the  cpsophagus  and  pericardial  sac,  at  some  of  the  particulars  of 
which  I  have  alre»idy  had  occasion  to  glance  [76],  the  following 
were  the  main  physical  signs  I  succeeded  in  substantiating.  The 
percuss  ion-note  over  the  heart-region  was  purely  tympanitic,  not 
in  the  least  tubular  or  amphoric, — a  quality  I  take  as  demonstrat- 
ing that  the  proportion  of  gas  to  fluid  in  the  sac  was  largely  in 
exceas.  No  gurgling  noise  accompanied  the  cardiac  action,  nor 
were  the  heart's  own  sounds,  or  the  existing  friction  •murmur, 
particularly  loud.  The  really  distinctive  phenomenon  consisted 
in  the  change  of  position  of  tj-mpanitic  and  dull  percussion-sound, 
witJiin  the  area  of  the  cardiac  region,  according  as  the  posture  of 
the  patient  was  changed  from  one  to  the  other  side.* 

W.  Begbie  reports  a  very  remarkable  case,  wherein  he  succeeded 
in  diagnosing  pne\tmo-j>ericaTiIiutn  (with  antecedent  and  sequen- 
tial iwricarditis)  resulting  from  cancerous  perforation  through  the 
(MOphngUft  iulo  the  serous  sacf 
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Graves  records  a  case  of  fistulous  comnjunication  Ijetwcen  a 
hepatic  abscess  and  the  stomach  on  the  one  hand  and  the  peri- 
cardial sac  on  the  other.  Loud  metallic  ticking  with  each  stroke 
of  the  heart,  combined  with  friction-sounds  and  a  noise  like 
emphysematous  crackling,  were  the  signs  of  the  pneumo-pericar- 
ditis  following  perforation.  M'Dowel  has  observed  a  oiiso  of 
communication  between  a  cavity  in  the  left  hmg  and  the  pericar- 
dium ;  metallic  tinkling,  amphoric  buzzing,  and  splashing  of 
fluid  were  caused  by  the  action  of  the  heart  (Stokes,  op.  cit,  pp. 
23,  25.) 

§  VIL— ALTERATIONS  OF  NUTRITION. 

I. — Atrophy. 

468.  Atrophy  may  be  limited  to  some  portion  of  the  valvninr 
apparatus,  or  to  the  muscular  structure. 

A. — VALVULAR   ATROPHY. 

469.  (a)  When  the  cordae  tendinaj  of  the  mitral  valve  are 
very  short  and  extremely  thin,  they  are,  probably,  purely  atrophouR. 
The  larger  tougue  of  this  valve  is  sometimes  simply  defective  in 
size,  without  obvious  puckering,  or  other  evidence  of  past  inflam- 
mation. In  both  cases,  regurgitation  may  occur.  Reticulation  of 
the  mitral  valve  is  rare. 

{J>)  The  tricuspid  valve  is  sometimes  at  once  deficient  in  depth, 
its  substance  tliin  and  papery,  and  its  cords  excessively  delicate, — 
conditions  appiu-ently  proving  deficient  nourishmeut,  and  the  first 
of  them  certainly  tending  to  promote  the  occurrence  of  regurgita- 
tion through  the  orifice. 

(c)  The  sygmoid  valves,  both  pulmonary  and  aortic,  may  Iw 
thin  and  pajwry ;  whence  a  sharp  clicking  state  of  (he  second 
sound,  but  no  actual  disturbance  of  the  heart's  action,  ensues.* 


VALVULAR   RETICULATION. 

470.  The  sygmoid  valves  are,  besides,  the  tolerably  frequent 
seats  of  so-called  reticulation  or  criliriform  perforation.  The 
minute  foramina,  giving  the  sieve-like  appearance,  almost 
always  lie  close  to  the  free  edge  of  each  valve,  except  at  the  sjjot 

•  ThU  change  in  the  iioality  of  the  socoiiJ  sniind  riirnisheR  no  nrgunicnt  in  favour 
of  the  theory  iurri)iiiiK  th«t  sound  to  Vklvulur  ribralion.  The  chimw  occim  (imply 
liccauhc  the  fall  ol  tlie  IjliKKt-roluiiins  must  emit  u  diiTcrcnt  kiuil  of  noiac,  irnen 
falliug  on  comp&rAtivrly  thiok  luid  thiii  layorn  uf  raiiuLng  nuttoriol. 
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corresponding  to  the  corpua  Arantii ;  they  vary  in  size  from  that 
of  A  pin's  head  to  a  slit  comprising  the  entire  length  from  the 
corpus  Arantii  to  the  attached  edge  of  the  valve  ;  they  may  be 
many  in  numlter,  or  but  one ;  and  vary  in  form — round,  oval,  slit- 
like. Sometimes  the  perforation  is  imperfect,  the  intra-seroua 
connective  tissue  only  being  wanting,  while  the  proper  endocardial 
structure  seems  sound.  All  the  cardiac  textures  may  be  otherwise 
thoroughly  natural,  even  when  this  reticulation  is  carried  to  an 
extreme  point. 

Bizot  *  was  the  first  to  notice  that  the  pulmonary  and  aortic 
valves  presented  this  kind  of  defect  with  about  equal  frequency. 
He  further  ascertained  that  it  is  more  frequent  in  males  than 
females ;  and  that,  rare  liefore  the  age  of  fifteen,  it  suddenly 
iocreaaes  in  frequency  at  and  just  after  that  age,  and  ceases  to 
grow  more  common  at  and  after  the  age  of  forty. 

471.  Nature. — Now,  reticulation  of  the  valves  is  here  spoken  of 
under  the  head  of  atrophy,  to  avoid  multiplying  divisions ;  it 
(teems  very  doubtful  whether  the  condition  be  truly,  or  at  least 
simply,  atrophous.  It  can  scarcely  be  conceived  to  be  a  fatty 
form  of  local  waste,  because  it  implicates  the  two  sides  of  the 
heart  with  such  closely  equal  frequency.  On  the  other  hand  can 
we  accept  as  satisfactory,  ingenious  though  it  be,  Bizot's  theory', 
aacribing  the  perforations  to  rupture  from  extension  by  the  rapid 

^  increase  in  the  heart's  dimensions,  which  seta  in  at  the  period  of 
life  when  reticulation  first  becomes  common  ? 

472.  Symptoms. — Interesting  enough  in  an  anatomical  point  of 
view,  this  sieve-like  condition  proves  clinically  unimportant.  It 
produces  no  subjective  annoyances  of  any  kind. 

473.  Physical  Siyns. — On  first  thought  it  seems  conceivable 
reticulation  might  cause  regurgitant  arterial,  that  is  basic  diastolic, 
murmur.  But  I  have  never  known  a  murmur  actually  so  pro- 
duced ;  and  if  its  occurrence  were  usual,  the  murmur  signifying 
pulmonary  regurgitation  ought,  instead  of  being  one  of  the 
mirabiiia  of  clinical  practice,  to  be  common, — seeing  that  reticula- 
tion is  very  closely  as  frequent  in  the  pulmonary,  as  in  the  aortic, 
valves.  B«side8,  there  is  an  anatomical  cause  why,  unless  in 
extreme  cases,  reticulation  should  have  no  disturbing  influence  on 
the  circnlation  ;  it  aflects  those  parts  of  the  valves,  close  to  their 
froo  lunated  edges,  that  lie  vertically  surface  to  surface  in  the 
centre  of  the  vessel,  at  the  moment  of  its  systole  ; — these  particular 
portions  of  the  valves  have  notliing  directly  to  do,  physiologioilly, 

*  U^moir«*  lie  U  Sor.  MM.  d'ObMrrkUon  di  Ptriii,  t  i ,  1837. 
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with  the  prevention  of  regurgitation.  It  is,  perhaps,  barely 
possible,  however,  as  already  suggested  [115],  that  the  peculiar 
basic  sound,  symbolised  by  the  syllable />/(rre  .  .  (t,  might  be  thus 
engendered, — reflux  of  blood  taking  place  at  the  commencement  of 
the  act  of  closure. 


B. — ireSCULAR   ATROPHT. 
(l.)    CONCENTKIC    FORM. 

473.  Tbe  heart  ia  said  to  be  the  subject  of  concentric  atrophy, 
when  the  size  and  weiglit  of  the  organ  and  the  capacity  of  its 
cavities  are  alike  diniiuistied. 

474.  I  have  been  led  in  but  a  single  instance  to  imagine  I  had 
met  with  an  idiopathic  exiimjile  of  this  nflVction  during  life.  Here 
no  diathetic  disease  of  any  kind  existed ;  the  symptoms  and 
physical  signs  solely  indicated  smallness  and  feebleness  on  the 
part  of  the  heart :  but  I  want  the  post-mortem  proof  of  the  correct- 
ness of  the  diagnosis.  Congenital  smallness  of  the  coronary 
arteries  may  conceivably  act  as  a  cause  of  such  defective 
nutrition. 

475.  I  have  seen  an  atrophous  state  of  the  left  ventricle  (a^ 
others  had  done  before  me),  produced  by  the  close  embrace  of 
pericardial  induration-matter  [397-8].  But  so  far  from  such 
embrace  habitually  entailing  atrophy,  it  seems  rather  to  stimulate 
the  nutrition-process  in  the  orgau.  Accidental  excess  of  pressure 
on  the  coronary  arteries  possibly  explains  atrophy,  when  it  occurs. 
Atrophy,  it  is  alleged,  has  sometimes  been  artificially  produced 
by  the  means  adapted  for  the  treatment  of  hypertrophy, — a 
statement  which,  although  emanating  from  Laennec,  still  requires 
corroboration. 

47.0.  In  phthisis  and  in  carcinoma,  as  originally  shown  by 
Louis  and  Bizot,  the  weight  and  bulk  of  the  heart  fall,  jis  a  rule, 
sensibly  below  the  average.  So  true  is  this,  that  the  sustainmcnt 
of  the  heart's  weight  at  the  par  of  health,  in  persons  slowly  cut 
off  by  either  of  these  diseases,  may  in  my  apjirehension  bo  Imiked 
upon  as  the  equivalent  of  hypertrophy  in  people  fnse  from  the  one 
or  the  other  [36]. 

The  heart  has  occasionally  been  found  in  an  atrojdions  condi- 
tion in  persons  cut  off  by  constitutional  syjihilis  {vide  Svphiloma). 

Now  tlie  association  of  such  atrophy  witli  syphilis  and  especially 
cancer,  as  well  as  with  phthisis,  would  ii1ni<>sl  suffice,  taken  alone, 
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to  disprovo  tlie  theory  credited  to  Brehtuer,  which  reversing  the 
order  of  relationsliij)  generally  received,  ascribes  phthisis  to  small- 
De*8  of  the  heurt  (Syd.  Soc.  Retrosp.  1869-70,  p.  145). 

477.  Si/mptoms.^^0  siilijcctivc  symptoms  can  be  traced  with 
p«witiveneB8  to  this  condition  of  the  heart.  Palpitation  has  some- 
times been  observed,  but  in  carcinoma  is  probably  rather  the  result 
of  attendant  spanaMuia  than  of  the  atrophy.  It  would  appear 
that  cardiac  partesthesiaj  of  different  kinds  may  occur; — I  have 
observeil  the  coincidence,  but  cannot  feel  sure  of  the  real  connec- 
tion of  cause  and  cllect.  The  pulse  is  small  and  wanting  iu 
TJgoar:  other  characters,  appertaining  to  those  diseases,  affect  it 
in  cancer  and  phthisis. 

478.  Plii/sicnl  si(fiis. — The  heart's  impulse  is  deficient  in  force, 
and  materially  limited  in  area  both  to  the  eye  and  hand.  The 
extent  of  projcordial  percussion-dulness,  both  superficial  and  deep- 
seated  [70],  ranges  very  materially  bolow  par.  Thus  in  the 
apparently  idiopathic  case  above  referred  to,  percussion  of  medium 
force  failed  to  elicit  cardiac  dulness  over  a  space  larger  tlian  from 
«»ne  half  to  two-thirds  of  that  fairly  to  be  looked  for  in  an  indi- 
vidual of  the  same  stature  possessed  of  a  heart  of  normal  dimen-  . 
sions.  It  is  important  to  add,  there  was  neither  emphysema,  nor 
any  other  condition  capable  of  interfering  with  the  heart's  percus- 
sion, perceptibly  jtresent  Of  the  character  of  the  cardiac  sounds 
1  know  nothing  of  importance.  In  this  cose  they  were  not  ajjpre- 
ciiibly  abnormal. 

(ll.)   KCCKNTBIC  FOBM. 

479.  "When  the  walls  of  the  heart  are  greatly  attenuated  with 
or  without  subsidiary  dilatation,  loss  of  mass  has  occurro<l,  and 
the  8tatc  may  fairly  be  termed  one  of  eccentric  atrophy:  the  fibre 
is  deficient  in  firmness.     This  condition  is  singularly  rare  ;  and  is 

irer  still  in  the  left  than  the  right  ventricle.  In  the  latter  situa- 
tion it  jirobably  intensifies  some  of  the  elfecta  of  the  dilatation 
and  tricuspid  insuflliciency,  with  which  it  is  commonly  associated ; 
but,  in  point  of  fact,  I  have  seldom  seen  atrophy  of  the  kind. 


(ill.)   LDJITKD  OR   VQCKL  FOBM. 

480.  Tliis  form  of  mahiutritinn  is  far  from  uncommon.  In  this 
point  of  view  it  would  call  for  full  description;  but  on  the  other 
hand,  in  ita  anatomical  conditions  and  functional  efTeots,  it  is  so 
cliiscly  associated  with  certain  other  changes  of  texture,  that  its 
history  may  be  most  advantageously  given  with  the  account  of 
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(beee  changes, — namely,  fatty  infiltration,  ikttj  metamorphosis, 
and  cirrhosis. 

481.  The  heart's  fiVxre  is  verr  certainly,  to  say  the  leasts  bat 
little  susceptible  of  that  intrinsic  form  of  decay,  anatteoded  with 
adventitioos  prodaction  of  any  kind,  known  in  the  volontary 
muscles  as  "  Cmveilhier's  progressive  mnscolar  atrophy."*  Still 
local  waste  of  analogous  character  does,  it  is  affirmed,  sometimes 
appear  to  occur ;  but,  singularly  enough,  not  when  the  external 
muscles  are  affected.  There  is  nothing  known  concerning  this 
state  clinically, — if,  in  truth,  it  has  a  real  existence. 


I L  — Hy  PKRTBOPHY. 


A. — TALVTJLAB  HTPERTROPHT. 


482.  Thickening,  more  or  less  notable,  with  opacity,  of  both  the 
mitral  and  aortic  valves,  is  sometimes  observed  in  connection  with 
hypertrophy  of  the  left  ventricle,  where  no  anatomical  or  clinical 
indications  exist  of  bygone  inflammation ;  and  where,  in  all  pro- 
bability, the  thickening  results  from  excess  of  nutrition  consequent 
on  the  extra-work  entailed  on  the  valves  by  the  muscular 
hypertrophy. 

483.  This  state,  if  affecting  the  sygmoid  valves,  impresses  a  dull, 
heavy,  clanging  character  on  the  second  sound  :  this  is  matter  of 
observation,  and  is  a  perfectly  intelligible  effect  on  the  recoil 
theory  adopted  in  the  first  part  of  this  work  [96].  A  similar  ano- 
malous condition  of  the  first  sound,  where  the  mitral  valve  is  notably 
thickened,  probably  arises  from  coexistent  muscular  hypertrophy. 

I  am  not  aware  of  ever  having  met  with  a  case  in  which 
valvular  thickening  was  carried  to  such  a  point  as,  unassisted, 
either  to  throw  a  difficulty  in  the  way  of  the  onward  current 
sufficiently  serious  to  generate  obstructive  murmur,  or  to  in- 
terfere 80  effectually  with  the  closure  of  the  valves,  as  to  cause 
regurgitant  murmur.  But  it  is  well  conceivable  that,  where  such 
murmurs  are  produced  by  other  causes,  vahoilar  thickening  must 
intensify  them. 

B. — CABDUC  HYPKnTnoPHT. 

484.  In  a  certain  sharo  of  cases  of  hyper-nntrition  of  the 
muNcular  subst^tucv  of  the   heart,  the  affected  walls   and  their 


I 


•  KoVirrti  tc»r)ii?«  the  diaraiio  itrirtly  ronflnrs  itself  to  tlic  muscles  of  Iho  liff  (if 
rrlnlion  (itri  \Vni>liiiu  l'"l»y,  I'-  1S2I.  lint  liow  intlip  Blulement  to  be  rcwncilH  with 
Uie  fact,  that  Ihc  Uiupliragm  is  certainly  implicatcj  lu  soiuc  caaux  ? 
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eticlosod  cavities  retain  the  relative  proportions  of  nature, — as  the 
former  thicken,  the  latter  pari  passu  widen :  in  such  cases  the 
hj-pertTophy  is  termed  /timp/e.  Or  while  the  muscular  substance 
of,  say,  a  ventricle  increxises  in  mass  and  density,  the  area  of  its 
cavity  disproportionately  enlarges  ;  the  hypertrophy  is  then  styled 
eccentric  or  dilated.  Or,  lastly,  while  the  muscular  mass  grows,  it 
may  encroach  upon  and  actually  lessen  the  capacity  of  the  cavity 
it  bounds*  hj'pertrophy  of  this  sort  is  known  as  concentric  or 
eontructe(L 

Hypertrophy  may  be  general,  that  is,  affect  all  the  compart- 
ments of  the  heart ;  in  this  case  it  is  always,  as  far  as  I  have  seen, 
of  the  dilated  or  eccentric  species  :  or  the  extra-nutrition  may  be 
limited  to  one  or  two  compartments ;  under  these  circumstances 
the  species  varies. 

Whether  alone,  or  in  association  with  other  portions  of  the  organ, 
the  left  ventricle  is  by  far  the  most  frequent  seat  of  hypertrophy  ; 
next  comes  the  left  auricle,  closely  followed  in  point  of  frequent 
implication  by  the  right  ventricle ;  while  longo  intercallo  tlie  right 
auricle  completes  the  series. 

Tlie  thickness  of  the  wall  of  the  left  ventricle  may  increase  from 
the  normal  amount  of  half-an-inch  to  two  inches,  according  to 
some  observers :  I  have  not  known  it  exceed  one  and  a  quarter  inch 
exclusive  of  the  coiumnie  carnere.  As  a  general  rule,  the  basic  part 
of  tlie  ventricle  thickens  most,  the  apex-region  relatively  leaat :  in 
some  rare  cases  of  old  standing  aortic  regurgitation,  however,  the 
precise  converse  is  observed. 

The  columnar  carueie,  and  especially  the  papillary  muscles, 
thicken  variously  :  if  there  be  notable  dilatation  they  are 
(]attriic<l,  and  may  appear  attenuated,  though  really  cxtra- 
liouri^licd. 

The  septum,  enlarged  similarly,  encroaches  on  the  cavity  of  the 
right  ventricle,  which  becomes  elongated,  narrow,  and  concave,  on 
the  side  next  the  prominent  septum. 

But  not  only  may  hypertrophy  of  a  given  compartment  bo  or  bo 
not  associatetl  with  contraction  or  dilatation  of  its  own  cavity,  with 
one  or  other  of  the  three  siKJoies  of  hypcrfropliy  in  certain  other 
divisions  of  the  organ,  but  also  with  simple  or  attcnntite<l  dilata- 
tion of  certain  of  those  other  divisions.  The  varieties  of  conceivable 
combinations  of  hypertrophy  and  attemitition,  of  dilatation  ami 
contraction,  ore  hence  obviously  very  numerous.  Nature,  however, 
actually  pnHliircs  only  a  limited  few  of  the  possible  toUil  number. 
Hope  BUggc8te<l  an  arrangement  in  order  uf  frequency  of  those 
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clinically  known,  to  which  I  cannot  help  thinking  exception  may 
on  more  than  one  point  be  taken. 

As  far  as  my  owti  observation  goes,  the  most  common  original 
seat  of  hyjwrtrophy  is  the  left  ventricle ;  a  similar  state,  carrieil 
to  much  less  amount,  more  or  less  rapidly,  follows  in  the  auricle, 
while  dilatation  advances  in  both.  And  clinically  these  morbid 
conditions  may  long  remain  confined  to  the  left  side;  tliough  before 
death,  generally  speaking,  the  right  divisions  have  become  impli- 
cated, so  as  to  account  for  the  fact,  that  general  dilated  hj-portn>phy 
holds  the  first  place  in  frequency  in  Hope's  table  founded  on  the 
numerical  results  oi post-tnurtem  examination. 

The  physical  conditions  of  an  over-nourished  heart  vary  of 
course  with  the  capacity  of  its  cavities.  The  superficial  bulk  of 
the  organ  does  not  exceed  that  of  health  in  the  concentric  form, 
equals  and  exceeds  it  in  the  simple  variety,  more  or  less  enor- 
mously outstrips  it  in  the  dilated  species.  In  the  latter  it  is  that 
tlie  general  mass  may  be  augmented  to  double,  treble,  even  quad- 
ruple the  normal  amount :  I  have  known  the  organ  weigh  forty 
ounces ;  *  and  entertain  no  doubt,  on  the  evidence  of  physical 
signs,  of  having  met  with  still  greater  increase  of  weight  in  some 
instances,  where  the  opportunities  for  jtonf-mort^^m  examination  did 
not  present  themselves, — as,  for  example,  in  the  case  referred  to  in 
the  next  paragraph  but  one. 

In  simjile  hypertrophy  the  special  form  of  the  heart  is  retained; 
while  just  in  proportion  as  dilatation  is  superadded  does  the  shape 
become  unnatural, — spijerical,  square,  or  even  broader  than  long. 
The  apex  under  the  latter  circumstances  is  so  rounded  off,  that  it 
ceases  to  be  distinguishable. 

In  regard  of  position  in  the  chest,  though  the  hypertrophous 
heart  is  habitually  lowered,  as  an  effect  of  mere  weight,  it  occa- 
sionally becomes  fixed  at  the  normal  level  by  pleuro-pericardial 
adhesions.  The  enlargement  then  affects  tlie  upper  limits  of  the 
cardiac  region  ;  the  organ  reaches  the  second  cartilages  above,  and 
the  eighth  rib  below,  stretching  vertico-diagonally  from  nearly  two 
inches  to  the  right  of  the  sternum  to  two  and  three-quarter  iucheB 
outside  the  vertical  line  of  the  left  nipple.  In  very  rare  instances 
of  dilated  hypertrophy,  especially  where  tlie  thorax  is  deficient  in 
transverse  width,  the  heart  may  literally  occupy  the  greater  part 
of  the  left  lateral  regions  of  tfie  chest  and  quoad  percuasion-resuUa 
simulate  pleural  (fusion,  f 

*  Allen,  V.  C.  H.,  Malrs,  vul.  xi.  p.  346. 

t  lliii  in  nn  nuuagRtriitrJ  iitat«ineut  of  til*  coodilioiu  iu  k  caw  which  once  fell 
under  my  nutica. — C.  U.  Augual,  182>6. 
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The  coronary  arteries,  one  or  both  according  to  tlio  seat  of 
au<;mcuted  growlL,  enlarge.  Robert  Lee  states  that  tlie  nerves 
ami  jranglia  in  the  substance  of  the  heart  also  increase  in  mass. 
Cloetta,*  following  in  the  inquiry,  admits  the  enlarged  size 
of  the  nerves,  but  professes  himself  in  doubt  whether  tlie  en- 
Lirgemeut  is  due  to  the  actual  nervous  substance  or  the  tibrous 
iissne. 

485.  The  walls  of  the  aorta  thicken,  and  the  calibre  of  the  vessel 
widens.  The  latter  change  is  well  shown  at  die  orifice,  which,  if 
the  right  side  of  the  heart  be  relatively  ill-nourished,  may  very 
considerably  exceed  the  pulmonary  in  width.  These  extra  dimen- 
sions may  certainly  be  found  in  the  innominate  and  large  vessels 
at  tie  base  of  the  neck  also, — and  in  some  instances  the  inferior 
thjToid  arteries  enlarge  {ciJe  Cakdio-Thyiioid  Exophthalmos). 
It  has  even  been  affirmed  that  the  entire  arterial  system  widens  ; 
but  hy]iertrophy  is  commonly  a  disease  of  middle  and  advanced 
life, — in  other  words  of  a  period  when,  as  to  all  seeming  satisfac- 
torily demonstrated  by  Bizot,  the  arteries  normally  increase  in 
calibre.     More  probable  is  it  that  thickening  of  the  walls  of  the 

^Bystemic  arterioles  and  capillaries  follows, — but  this  has  not  been 
abown  to  occur,  at  least  beyond  the  possibility  of  ready  cavil, 
independently  of  diathetic  disease  (p.  290,  note). 

There  is  no  sufficient  evidence  to  prove  that  hrj)ertrophy  causes 
atheroma,  calcification,  or  Assuring  of  the  arteries ;  but  the  asso- 
ciation occasionally  observed  of  calcificjition  of  the  pulmonary 
artery  with  dilateil  hyjKTtrophy  of  the  right  ventricle  (eacb  of  them 
so  rare)  seems  to  exhibit  a  relationship  of  causalit}'. 

486.  The  microscopical  characters  of  the  individual  muscular 
-fibre  in  hypertrophy  do  not  deviate  from  those  (jf  health  ;  and,  as 

the  primitive  fasciculi  do  not  increase  in  thickness,  new  ones  are 
obviously  formed.  Production  of  non-striated  fibre,  or  even  of 
fibre  more  imperfectly  6triate<l  than  in  health,  api>ear8  not  to 
occur.  Tlie  direction  of  the  fibres  sometimes  undergoes  slight 
change,  evidently  from  lateral  pressure  of  new  fasciculi  irregu- 
larly produced ;  the  change  is  iinufficient  to  modify  on  any 
efficient  scale  the  natural  line  of  action  of  the  fibres  [50,  a]. 
Finn  hypertrophy  in  one  i)art  of  the  walls  of  a  ventricle  may  bo 
associated  witii  softness  and  auiemic  tint,  or  with  fatty  change,  in 
another ;  an  anatomical  fact  which  frequently  proves  of  clinical 
imiM)rtance,  by  modifj-ing  the  manner  of  impulse  of  tlie  enlarge*! 
organ.  Even  in  the  firm  variety,  the  hardness  and  tenacity  of  each 

•  Virdiow's  Anrtuv.  ISSa. 
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indiridoal  fibre  do  not  appear  to  nndetgo  iocraue ;  doM  parfcing 
leadB  to  timalation  of  augmented  hardness. 

487.  Cauaes. — The  caoses  of  hjpertrophj  of  the  different  cotn- 
partments  of  the  heart  may  be  groaped  in  the  following  manner. 
In  some  instances  the  reality  of  the  assomed  influence  is  more  or 
less  doabtfol, — a  fact,  signified  in  each  instance  bj  a  note  of 
interrogation. 

L  Oamtu  origSnaUng  m  OU  fiUm  at  Utrgt. — Ezombtc  noariahmtat,  Mwcitllj 
nitTDgpiiiafd,  oombiaed  with  free  dm  of  stimuluit%  mnd  w^lcataY  fedbita ; 
tacemin  tietatt,  ■•  pedeatnan,  rowing  <uj  tbM  of  tndcs  «tiiLifa|g  tki 
npper  axtmaitie*  in  txetm  1). 
II.  CmiteB  nrlgliuiHmg  im  flu  Ueod. — tTrcraial  rbeainatic  hrprrinons  ? 

III.  CauM*  origimaMmg  <«  Ou  heart  iUtl/.—{a)  FmttiimaJ  :  Kxcitenicot  of  Om  hmtt, 

»a  tbe  bAbitnal  palpiUUoo  of  prolonged  uuemis.  uiJ  of  eu\iio-Uijniil 
exophUuJmoi ;  irritatiou  of  chronic  pericarditis  [393 — S\.  {h)  MtckamieaX 
OtntnutioR  :  y\)  Affecting  Ufl  vttUriele :  Aortic  ranstrictiaa,  aortic  remr^KJ- 
tation,  mitral  regurgitation,  mitral  constriction  I  *  mitral  tvgurgitation  and 
eonatrictioD  comtiined.  (2)  Afftiiirui  riiht  rxntridt :  Trion»pid  re^igito- 
Uon,  pulmonary  ronatriction,  mitral  rtfarj^tatiun  iodirvctljr  thronj^i  ea* 
jprgement  uf  the  Iuokb.  (3)  Affrdting  ujt  auricle  .  Mitral  nsnrdtatioD  and 
conatriction,  aortic  regurgitation  an<J  roostriction  in  mnui  un  de^grae. 
(4)  Afaiing  right  anricU  :  Tricn«pid  regurgitation. 

IV.  CauttM  oriffiiuUing  i'm  the  gnat  mmml — l*r«iuiire  obatrocting  their  interior ; 

•maUnnaa  or  ronatriction  of  aorta  ;  aneoriara  of  aortic  arch  near  the  heart  I  ? 

(Anenriim  of  Aorta  [779|  A]  ) ;  diminiihed  el.  '    I       ' :  oata  of  aorta  or  pnl- 

monary  artery,  affecting  aeverally  left  or  riglr 

V.  Cttw>"  ■■r-iy;i-,'iing  i«  Ou  ItHtj-eireulotum. — Affu-i...,     ..,..    ..-fr,^;,-      i'l,.^^t,ic 

!  emiiliysprna  ;  conlnwrtinn  after  pleurikV  ;  '1  lii 

II  of  till' lung  ;  liimimition  of  cjn'ity  of  chest.  ■  .        ''y 

pruMurc  i>r  abdominal  tumuum  T     It  i«  possible,  too,  that  the  led  venlricle 

mity  eventually  become  bypertrophotu  from  the  itraiu  thrown  on  it  by  tbe 

ii}-iiteniic,  sequential  to  the  pulmonary,  obstruction. 

VI.   Oiiura  crrigi-nntin/j   in  tkt  kidnty. — Periiatent   obstruction    in  ita   eapilltiy 

circulation  1 1 
VII.  Cava  mifiivaltiKj  in  sytlemie  cofOlary  tHilnittiim. — Prolonged  obttruction  of 
any  nron  meehaniam  in  aoiM  la^  poitiaa  of  the  ayatemio  capiUarieal 
{tmliV.) 

Tlie  moet  easily  intelligible  of  all  these  modes  of  production  of 
the  disease  seems  to  l>e  that  depending  on  mechanical  difficulty  at 
Home  one  of  the  orifices  ;  but  no  direct  ratio  constantly  holds  be- 
tween the  amount  of  hyjxsrtrophy  and  of  valvular  obstruction, — 
showing  that  evtMt  under  these  circtimstances  there  is  a  something 
beyond  mechanical  difficulty  wliich  contributes  its  quota  of 
causation.  And  in  cases  of  tliis  form  of  mechanism  the  overgrowth 
of  the  heart  is  loss  to  be  looked  at  in  the  light  of  a  disease,  than 


•  Mitml  cnnitriction  may  bo  hypothetir-ally  tiup[«.<ied  to  cooms  left  ventricuUr 
hyi'''rir..i,l,r  ,  itl,.r  tlrrMiigh  tho  flfftX  of  the  Telilri'-le  to  ovi-r<-'" -•  •'•■  '••■'■•Tnic 
Ml'  'incut  on  tin;  puhnfmarv  olwlniction,  li  cd 

hy  '  II  i  or  thmiigh   the  exlracHort  iiuulo    !■  lo 

timiRl  thu  «iimll  i|ii4.iiiily  of  IiIimhI  «u[ipli«l  by  tho  anriclc,  to  make  up,  aa  it  ware, 
by  force  of  pnipulmun,  for  auialluoii  of  supply. 
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fthe  healthy  result  of  the  oatural  effort  to  supply  extra  power 
to  overcome  extra  difficulty :  hypertrophy  of  this  kind  may  be 
called  iKilanctntj,  comjtensating,  or  supplementing. 

Males  are  in  a  very  considerable  ratio,  at  least  that  of  2 :  1 , 
more  subject  to  the  disease  than  females, — probably  rather  because 
they  are  more  exposed  to  its  exciting  causes,  than  from  any  inherent 
sexual  peculiarity.  Very  much  on  the  same  principle  is  to  be  ex- 
plained the  increased  frequency  of  the  disease  with  advancing  years : 
well  marked  hypertrophy  may,  however,  exist  in  earliest  childhood, 
especially  in  connection  with  valvular  defect. 

488.  Symptomaiolc^/. — The  symptoms,  signs,  and  eU'ects  of 
hypertrophy  of  the  different  compartments  of  the  heart  differ 
so  materially,  that,  to  avoid  confusion,  it  will  be  advisable  to 
consider  the  disease  in  each  situation  separately.  Nor  must 
it  be  forgotten  that  jiure  and  simple  examples  of  hypertrophy 
are  rare ;  that  valvular  affections  commonly  exist  to  modify 
both  tlie  subjective,  and  especially  the  objective,  effects  of 
enlargement. 


^L)    Hypertrophy  of  the  General  Scbstance  of  the  Left 

Ventricle. 

489.  The  student  is  to  assume  that,  in  the  following  descrip- 
tion, the  hypertrophy  is  either  actimlly  pure  (this  is,  on  the  whole, 
veiy  rare),  or  associated  only  with  such  amount  of  dilatation  as 
■hall  be  insufficient  to  throw  its  own  sj>ecial  attributes  into  the 
shade.     A  well  detined  case  is  taken  as  tlie  model. 

490.  Physical  Signs — (o).  Inspection  discloses  arching  of  the 
ortlial  region  (esitccially  in  long-standing  cases,  and  in  early 

'youth ),  with  widening,  but  without  bulging,  of  the  left  interspaces, 
from  the  third  to  the  seventh. 

{b)  The  palpable  impulse,  increased  in  extent,  especially  to  the 
Ml  of  the  sternum,  presents  its  maximum  amount  below  and 
about  the  left  nipple,  and  between  this  and  the  sternum ;  in 
character  it  is  slow,  heaving,  and  suggestive  of  pressure  forwards 
steadily  against  an  obstacle ;  in  rhythm  regular,  unless  there  be 
some  added  morbid  state  ;  in  force  unequal.  The  amount  of  force 
may  be  sufficient  to  shake  the  head  of  tlie  observer,  the  trunk  of 
Uie  patient,  or  the  be<I  even  on  which  he  lies  ;  such  extreme  power 
of  action  is  rare,  unless  dilatation  l>e  combiiiod  with  great  hypor- 
tnil>by.  Of  double  (systolic  and  diastolic)  impulse,  I  have  already 
qtokeo  [58,  a  J.     The  point  of  the  apex-beat,  curried  downwards 
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mod  outwards,  majr  reach  the  lower  edge  of  the  seTenth  rib  (rarclr, 
however,  without  ilihttntion),  at  some  distance  oatside  •  line  let 
fall  i)cq»en<liciilarly  from  the  nipple.  In  eccentric  hjpertropliy 
the  extent  of  visible  impulse  is  mach  greater;  the  apex-point 
may  be  c-arried  to  the  seventh  spiice  or  eighth  rib ;  the  impulse 
may,  without  much  difficulty,  Ix;  felt  in  the  back  ;  its  character  is 
leas  leaving  than  in  the  pure  disease,  sharper,  more  knocking,  or 
slniiping,  iitid  tlic  surface,  over  which  it  is  perceptible  to  the  hand, 
pro}>ortionally  more  extensive. 

(r)  Tlie  suiwrficial  and  deep-seated  dolnesscs  of  the  heart  are 
both  nugnieuted  in  area,  and,  prolwbly,  in  amount  also, — the 
piirietiil  resistance  certainly  seems  sometimes  ver>'  notably  in- 
creased. In  dilatc<l  hypertrophy,  the  dulness  may  reach  from  the 
second  to  the  eighth  rib, — proving  marked  enlargement  in  an 
upward  as  well  as  downward  direction.  Transversely  cardiac 
dulneM  may  stretch  from  an  inch  and  a  half  or  two  inches  to  the 
right  of  the  stomnm  to  three  inches  and  even  upwards  outside 
the  vertical  line  of  the  nipple :  and  deficiency  of  pulmonary  re- 
sonance may  Ikj  detected  in  the  back  to  the  left  of  the  spine. 
Nay,  more,  in  those  exceptional  instances  of  huge  balk  a  moment 
since  referred  to,  the  percussion  sound  may  be  toneless  and  high- 
pitched  all  over  the  left  lateral  regions  of  the  thorax,  and  vocal 
fremitus  null,  jnst  as  if  pleural  effusion  existed. 

The  rudely  triangulur  form,  natural  to  the  heart's  superficial 
dultiess  (tide  Diagram,  p.  3),  gives  place  to  a  dulncss  of  some- 
what square  outline ;  niid  the  deep-seated  dulness  is  also  more 
right-angled  than  in  health ; — this  latter  character,  however,  is 
not  ofteii  to  be  satisfactorily  ascertained. 

In  estimating  the  percussion-dulness  really  depending  on  a 
hypertrophous  heart,  the  obsen'er  must  bear  in  mind,  tliat  its 
apparent  extent  may  be,  on  the  one  hand,  increased  by  blood- 
engorgeinont  of  the  right  cavities,  by  aneurism  of  the  aorta,  by 
indurations  in  tlie  lungs,  pleiu-n,  or  mediastjna,  by  tumors  of  the 
owophaguH  even,  and  by  enlargements  of  the  liver,  which,  by 
pushing  the  organ  upwards  and  to  the  left,  widen  the  area  of 
dulness  in  those  directions ; — and,  on  tlie  other  hand,  decreased 
by  eiujihyscina  and  bronchitic  distension  of  the  lung. 

(rf)  The  state  of  the  cardiac  sounds  differs  with  the  species  of 
the  hypertrophy.  First,  in  the  simple  form  the  first  sound  is 
dnll,  mufiU-d,  prolonged,  weakened  iu  some  cases  almost  to  actual 
extinction,  directly  over  the  ventricle,  the  siusntiou  reiu-hing  the 
observer's  cor  being  rather   one   of    impulsive   motion  than  of 
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sand; — under  these  circumstances  a  tolerably  full  systolic  sound 
Diny,  nevertheless,  frequently  be  found  at  the  base  and  at  the 
cnsiform  cartilage ;  the  extent  of  its  transmission  towards  the 
apex  IB  very  limited.  The  second  sound,  lower  pitched  than 
natural,  is  fairly  loud  and  of  clanging  quality.  The  post-systolic 
silence  is  shortened.  During  palpitation  the  first  sound  some- 
times becomes  comparatively  full-toned.  Secondly,  in  hypertrophy 
with  dilatation,  the  sounds  gain  greatly  in  loudness  and  extent  of 
transmission,  especially  if  the  valves  be  perfectly  healthy  and  free 
even  from  hypertrophous  thickening  ;  and  the  tone  of  tlie  first  at 
the  left  aj»ex  is  notably  higher-pitched  than  natural.  Reduplica- 
tion of  either  sound,  sometimes  occurring,  possesses  no  special 
character :  it  is  not  common, — especially  when  the  inequality  of 
strength  in  the  two  ventricles  is  considered. 

Systolic  blowing  murmur,  basic  and  audible  at  the  second  right 

^eartilage,  is  sometimes  heard  in  cases  of  pure  hji)ertrophy  ;  nor 
can  it  be  positively  ascribed  in  all  instances  to  coexistent  spanaemiju 
I  have  known  such  a  murmur  disappear,  when  the  heart  had 
become  comparatively  quiescent  by  treatment  of  a  kind  depressing 
rather  than  otherwise,  and  wholly  non-ferruginous.  Hence  excess 
of  force  of  propulsion  of  naturally  constituted  blood  would  seem 

Lcapable  of  generating  direct  murmur  {title  Dynamic  Murmurs, 
p.  88).  Again,  hypertrojfhy  may  possibly,  during  the  excitement 
of  palpitation,  induce  mitral  regurgitant  murmur  by  disturbing 
tlie  action  of  the  papillary  muscles, — especially  as  these  muscles 
often  relatively  nourished  more,  sometimes  less,  than  the  rest 

^oftbe  ventricle,  sometimes  even  more  or  less  extensively  cirrhosed. 
Such  murmur  actually  does,  as  a  clinical  fact,  exist  at  one  time 
and  disappear  at  others.*  And  systolic  basic  murmur  may  also, 
yerf  probaldy,  be  generated  in  cases  of  dilated  hypertrophy,  iu 

[oonaeqaence  of  the  altered  relationship  of  the  aortic  orifice  to  tho 

fcavity  of  the  ventricle — altered  both  in  point  of  size  and  of  direc- 
tion of  the  bloctd-current  [106,  /(].  In  dilated  hypertrophy, 
knocking  and  rubbing  additions  to  tho  first  sound  at  the  a|tex, 
either  left  or  right,  are  not  verj-  uncommon.  Possilily,  too,  tho 
Moond  sound  may  be,  in  seeming  at  kuist,  intensified  at  tho  left 
apex  by  the  abruj)t  recedence  of  the  enlarged  heart  from  the  side 
during  its  diastole  [98]. 

Tiie  main  axis  of  the  heart,  when  any  notable  dilatation  is  con- 


•  iL.ii^v    V  r  n     \t,ir.    fi.t..!., 
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joined  with  the  hypertTophy,  becomes  more  horizontal  tlian 
natural.  It  has  been  sapposed  the  great  Teasels  may  consequently 
undergo  more  or  less  marked  twisting  at  the  base,  and  systolic 
murmur  arise  in  conseqnenceu  I  have  never  known  murmnr 
demonstrably  thus  caused  ;  the  effects  of  lateral  detrusion  of  the 
heart  in  pleuritic  effusion,  while  they  show  such  an  effect  is 
not  impossible,  would  lead  us  to  expect  that  it  must  be  very 
rare.*  ^ 

The  respiration  at  the  centre  of  the  cardiac  region,  that  is,  the  " 
upper  sterno-coetal  angle  of  the  fourth  left  interspace,  is  feeble 
and  distant, — but  not  so  feeble  nor  so  distant  as  it  would  ha 
with  an  equal  anxount  of  percussion-dulaess  from  fluid  in  the  ^ 
|H-rioardium.  fl 

+91,  Sympfoms  nud  ataU  of  tAe  functiont  generally. — Tlie  state 
of  the  functions  may  be  described  as  follows,  in  aises  of  pure 
hypertrophy,  or  hyi>ertroi)hy  without  any  notable  amount  of 
dilatation, — the  excess  of  nutrition  being  Itesidi-s  either  wholly 
limited  to  tlie  left  compartments,  or  involving  the  right  to  a 
comparatively  slight  extent. 

(o)  The  strength  does  not  seriously  suffer,  unless  the  disease 
be  carried  to  a  great  height ;  the  power  of  walking  and  of  ascend- 
ing hilly  ground  is  diminished,  not  from  feebleness,  but  from  the 
dyspnoea    aud    ojqjression    induced  by   the   attempt      Patients  fl 
generally  sleep  and  recline  with  the  head  high.  fl 

(A)  The  colour  of  the  integiuneuts  varies ;  if  the  hypertrophy 
lie  pure,  the  face  is  florid;  if  coupled  with  moderate  dilatation, 
there  may  be  slight  purpleness  aud  lividity  ;  but  marked  puqilo 
discoloration  does  not  occur,  unless  there  be  very  consideralile  ■ 
dilatation,  valvular  obstruction,  or  pulmonary  disease.  Hyjicr- 
trophy  of  the  left  ventricle  does  not  per  se  produce  cedema  f)f  the 
ancles,  much  less  general  anasftrca  :  even  hypertrophy  and  dilata- 
tion, provided  the  latter  be  not  in  great  excess,  fails  to  induce 
this  evidence  of  systemic  vascular  obstruction, — at  least  uuIohs 
the  disease  has  lasted  for  a  long  tiuxc,  when  all  motive  exists  for 
sup])0sing,  or  knowing,  that  bloo«l-alteration  has  set  in. 

(c)  The  muscles  are  well-nourished  and  of  good  colour. 

(rf)  Tliere  is  not  any  fonn  of  dj-si>eptic  derangement  particularly 
assignable  to  hy|>ertrophy  ;  the  disease  may  exist  for  years  with- 
out materially  affecting  the  primary  digestive  powers,  provided 
UKxlerato  exercise  be  taken.  Constipation  acts  as  a  source  of 
•••ibitiuil  annoyance. 

*  LtiMaact  of  th«  Luogt,  4th  edit,  p.  25S>.  J 
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(r)  There  is  more  or  less  dysjjncea,  either  constant  or  occasional, 
— in  the  latter  case  inilucctl  by  the  most  trifling  effort :  thepnlse- 
respiration  ratio  may  Ikj  perverted  in  consequence  ;  paroxysms  of 

'  true  cardiac  dyspnoea  have  not  occurred  under  my  observation, 
nnlesa  there  were  much  dilatation,  valvular  obstruction,  or  pul- 
monary disease.  Dry  cough  annoys  some  patients ;  I  have  not 
observed  oedema  of  the  lungs,  nor  hajmoptysis. 

{/)  The  radial  pulse,  in  no  wise  peculiar  in  regard  of  frequency, 

»and   perfectly   regular  in    rhythm,  is    full,  strong,  firm,  tense, 

[tesisting,  and  i)rolonged,  without  jerk  or  thrill,  in  the  pure 
lisease;  if  dilatation  be  superadded,  it  retains  its  fulness,  but 
loses  in  some  measure  strength  and  resisting  power.     It  is  said 

[pot  to  bo  increased  in  frequency,  as  in  health,  by  change  from 
cnmbency  to  the  sitting  and  standing  postures.     The  sphyg- 

'^mogram  in  pure  h}'pertrophy  is  remarkable  for  the  height  and 
verticalness  of  the  line  of  ascent  {cide  Appendix).  The  action  of 
the  carotids  is  visible ;  and  in  aged  persons  the  pulsations  of  the 

.smaller  superficial  arteries  may  be  generally  distinguished  by  the 

[eye  [141,  A].     Pr»cordial  pain,  rare  in  simple  h}'pertrophy,  is  not 
Qcommon  in  the  dilated  variety,  ranging  in  severity  from  a  slight 

'aching  sensation  to  the  severe  suffering  of  pseudo-angina. 
Paroxysms  of  such  pain  may  be  accompanied  with,  and  probably 
depend  sometimes  on,  congestion  of  the  lungs  and  loading  of  the 
right  cavities  of  the  heart  with  blood  ;  in  some  instances  they  are 
distinctly  traceable  to  intercostal  neuralgia.  They  rarely  attain 
any  notable  amount  of  severity,  unless  valvular  disease  coexist* 
The  common  action  of  a  hypertrophous  left  ventricle  would  be 
palpitation,  if  not  in  frequency,  in  force,  to  a  healthy  person  ; 
under  excitement,  or  often  without  apparent  cause,  a  violent  fit 
of  throbbing  action  comes  on, — regular,  however,  or  almost  so,  in 
rhythm,  producing  forcible  pulsation  in  the  neck  and  head,  with 
tinnitus  aurium. 

{g)  No  cliange,  that  I  am  aware  of,  occurs  in  the  lymphatic 
venels  or  glands. 

(h)  I  have  not  known  hypertrophy  produce  albuminous  impreg- 
nation of  the  urine,  nor  indeeil  any  ilistinclive  condition  of  tlie 
fluid, — not  even  notable  modification  in  the  quantity,  as  comparetl 
witli  ■'  lint  of  drink.     Tlie  dynamic  agencies,  which  may  by 

poasi'      j  met  the  renal  circulation  in  cases  of  pure  or  dilated 


U.  C.  H.,  Fnna]e«,  vol  rvii.,  p.  C3.     Bnt  eTcn  with  tliia  usoriatcd 
I  any  amr  *i>pr<mcli  to  gruiiino  utgina  u  Tciy  rare  in  coses  of  decided  bjrpcr- 
^«  fSII.  3461. 
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fajpertniplij,  are  doobtiaB  on  the  wliale  wlitHiig  eaoogli ;  jet 
itwcMMtomethat  if  the  doctrines,  taq^  of  late  yean  ooeoenung 
the  inflnenee  of  ezoentric  ^iiegsuie  of  Ae  blood  in  the  cafNllariea 
of  the  Malptghian  tnfb  on  the  anuHut  of  water  excreted,  wera 
perfectlj  soand,  the  mean  daOr  dischazge  <iS  mine  oqgfat  to  range 
more  or  len  iteadily  and  maricedly  abore  par. 

(i)  It  has  been  aaid  the  aexoal  propensity  ander^oee  increaae, — 
a  statement  I  can  neither  affirm  nor  deny, — bnt  one  which  aeema 
to  hare  been  pat  forward  on  theoretical  groonds. 

{It)  Cephalalgia,  dull,  aching,  or  throbbing,  is  of  more  fre<iaent 
oocorrenoe  than  in  healthy  persona,  bat  by  no  means  a  wwiatant 
symptom;  sensations  of  rushing  of  blood  to  the  head  are  eommon, 
especially  on  stooping,  and,  indeed,  on  sadden  movement  of  any 
kind.  Tlie  intellect  is  habitoally  nnaffected,  as  regards  any 
symptomatic  state  clinically  significant ;  no  proof  exists  of  its 
being  brightened ;  nor,  on  the  other  hand,  unless  towards  the 
dose  of  life,  hare  I  fonnd  pare  hypertrophy  render  indiridnals 
incapable  of  ordinary  mental  exertion.  A  disposition  to  drowsi- 
ness, especially  after  meals,  occasionally,  but  not  by  any  means 
with  the  frequency  that  might  be  anticipated,  proves  a  trooblesome 
symptom. 

(/)  Reflex  muscular  phenomena,  at  the  moment  the  patient 
drops  off  to  sleep,  sudden  starting  of  the  legs,  for  cjcanijtle,  are 
not  verj'  uncommon ;  they  may  possibly  be  traceable  to  active 
congestion  of  the  spinal  chord, 

(w)  The  eyes  of  some  patients  are  bright,  full,  pmmineut, 
prone  to  injection  {vide  (»));  and  by  such  persons  visual  illusions, 
luminous  vision,  and  mnscae  volitantes  are  freqneutly  complained 
of.  I  am  not  nware  that  cataract  or  other  textual  change  in  tho 
eye  has  Wen  found  of  unwonte<l  frequency  in  pure  hypertTophy. 
Epistaxis  seems  to  be  more  usnal  than  in  individuals  of  equal  age 
free  from  hyitrtrojiliy. 

(w)  Tlie  causal  relationship  of  purely  hj-jicrtrophous  heart  and 
enlargement  of  the  thyroid  gland  and  inferior  thyroid  arteries 
with  prominence  of  the  eyeballs  is  considered  elsewhere  (c/c^Cab- 

UIO-ThYKOIIj  E.XOPHTHALMOS). 

4ft2.  Secondary  morbid  changes. — Certain  textural  changes  have 
Ik'Oii  liuld  t/j  follow  ns  a  necessary  consequence  of  the  influence, 
long  sustained,  of  n  left  ventricle  over-nourished,  and  hence,  by 
inference,  powerful  to  exccus  in  its  contrnctions. 

4H3  (ff).  H^iiertrophy  of  the  left  ventricle  has  thus  been  said  to 
entail  iiicrcatf  in  ntight  and  mbslantf  of  the,  organs  geJuruUi 
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Platisilile  euough  tboagh  the  proposition  be,  and  supported  though 
it  be  to  Ji  certain  extent  Ity  some  statistical  returns  of  Clendinniiijr, 
it  cannot  be  looked  upon  as  an  established  truth.  I  have  seen  rare 
cases  in  which  the  weight  of  several  of  the  organs  actually  fell  below 
|»ar.  But  pure  hypertrophy  of  the  lieart  is  difficult  to  meet  with  ; 
and  if  fatty  atrophy  to  any  serious  measure  deteriorate  the  fibre  of 
the  generally  thickened  ventricle,  the  conditions  of  the  problem  are 
plainly  altered. 

(A)  The  great  frequency  with  which  morbid  changes  in  the 
licart  and  the  anatomical  conditions  of  the  diathetic  affection 
known  as  ''  Bright's  disease  "  are  associated,  is  matter  of  universal 
recognition.  But  opinions  are  far  from  being  unanimous  con- 
cerning the  relationship  of  the  cardiac  and  renal  states  in  point  of 
sequence,  yet  more  in  point  of  causation. 

Setting  aside  for  the  moment  those  mnch  more  common  cases 
where  some  form  of  valvular  disease  coexists  with  the  muscular  ex- 
tra-growth, and  confining  myself  to  instances  of  pure  hyjiertrophy, 
dilated  or  not^  but  unattended  by  disease  of  the  orifices  sufficient 
to  disturb  the  circulation  notably,  I  find  some  few  instances  in  my 
hospital -books  where  from  the  clinical  course  of  events,  as  well  as 
from  die  post  mortem  ajjpcarances,  tlio  renal  changes  most  have 
precetied  the  cardiac  in  order  of  development, — none  where  the 
cardiac  distinctly  led  the  way, — some  where  the  sequence  could 
not  be  detcrminc<l,  and  where  probably  the  association  was  acci- 
dental :  I  take  it  tlien,  we  may  admit  that  tlie  renal  disease  is  not 
cau8o<1  by  tlie  cardiac. 

Is  the  canliac  pir  amira  caused  by  the  renal  ?  Bright,  who  first 
noticed  the  relationship  of  coexistence,  seems  to  have  supposed  the 
struggle  against  the  capillary  obstruction  in  the  kidneys  sufficient 
to  account  for  hyjiertroithy  and  dilatation  of  the  left  heart.  I  can- 
not accept  this  mechanical  doctrine.  My  cases  show  me  no  steady 
projwrtion  holds  between  the  amount  of  capillary  obstruction  in 
U>e  kidney  and  the  cardiac  hypertrophy. 

Believing,  as  I  have  long  done,  on  what  apjicar  logical  grounds, 
that  "  Bright's  disease"  is  primarily  a  diathetic  blood-aft'ect ion,* 
entailing,  like  all  atloctions  of  the  diathetic  gn>up,  secondary  nltora- 
tions  in  the  bloml  also,  1  look  on  the  cflnliac  hyiK-rtrophy,  occurring 
in  its  course,  as :  first,  an  additional  local  expression  of  the 
main  diathesis  ;  secondly,  a«  a  result  of  the  8j>eciflc  irritAtion  of 
Uie  blood,  primartlj  and  secondarily  altered  in  composition,  on  the 

*  "  Bngiit'i  diaaaM  «M«alitll]'  and  priaiarily  a  Btood-dianiac." — (.'Utt.  Lect., 
taocot,  July,  \H9. 
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endocardial  surface ;  aud,  ihirdlj,  aa  an  effect  of  extra  furoe 
exi^ended  by  the  left  beart  in  overcoming  a  tendency  to  stagoatio 
in  the  entire  rete  of  systemic  capillary  vessels — itself  caused  bjl 
the  altered  qualities  of  the  circulating  blood  and  impaired  elas- 
ticity of  the  vascular  walls.* 

There  may  besides  be  some  connection,  through  the  fatty  dia- 
thesis, between  psendo-hjiMirtrophy  or  fatty  enlargement  of  the 
heart  and  fatty  alteration  of  the  kidney ;  but  I  have  seen  nothing 
demonstrative  of  any  such  connectipn. 

(c)  Hypertrophy  of  the  heart,  and.  especially  of  the  left 
ventricle,  has  long  been  supposed  to  play  a  very  important  part 
in  producing  certain  acuU^  and  chronic  kxtural  changf«  in  t/i£ 
brain.  The  following  passage,  now  many  years  old,  still  seems  to 
me  to  place  the  actually  attained  knowledge  of  the  matter  in  the 
fairest  point  of  view.  In  order  to  avoid  tJie  necessity  of  recurrence 
to  the  subject  some  other  conditions  of  the  heart  are  at  the  same 
time  considered  : — 

"  Nothing  can  appear  more  plausible  than  to  suppose  nndae 
force  of  propulsion  of  the  blood  from  the  heart  shall  act  as  a  cause 
of  apoplexy,  whether  this  be  simply  congestive  (ictus  sanguinis), 
ha'morrhagic,  or  dei)endent  on  red  softening.  Now,  over-forcible 
propulsion  of  the  blood  through  the  systemic  arteries  is  mainly  the 
result  of  too  energetic  contraction  of  the  left  ventricle.  lience, 
hyi)ertrophy  of  the  left  ventricle  has  been,  by  a  process  oi  dk  priori 
reasoning,  set  down  as  a  cause  of  apoplexy  in  general  by  some 
persons ;  by  others,  of  cerebral  haemorrhage,  in  particular ;  by  yet 
others,  of  red  softening.  Again,  the  doctrine  referring  white  or 
colourless  softening  of  the  brain  to  deficient  nutrition,  occurring 
independently  of  inflammation,  has  had  many  followers.  Per- 
sons taking  this  view  of  its  nature  are  prepared  to  recognize, 
in  any  agency  interfering  with  the  distribution  of  a  just 
amount  of  blood  to  the  brain,  an  efficient  cause  of  the  disease. 
Now,  constrictive  disease  of  the  aortic  orifice,  and  regurgitant 
diseaae  of  the  mitral  orifice,  must  have  this  efl'ect  on  the  ecrcbrul 
circolatioD,  and  so,  it  is  inferred,  must  act  as  causes  of  cerebral 
softening. 

•  OeOTgP  .lolinnoii  hiu  cnncluxivcly  Awvm  (h«t  the  walls  of  thr  (•«l>iUariM  and 
•rteriolM,  ii'>t  oti\y  of  ttix  kiitnrr,  but  of  various  parti  mid  tiisocs^  iiii>I'  n.'<>  thhkening 
ill   the  rhroiiic  fonn«  of  •'  Bn'Kht't  digcimp."     But  whether  this  really 

tlvlwud,  »«  maintaiiir<t  by  it«  discovcrtr,  on  hi/prrlroph^  of  thr  mii-  •>•  the 

allrrtPUTruelii, — or  ou     hvalin-tihroid  "formnuon  in  thcwulK  :  ^, 

and  "  hyalin -gran  alar  "  chAngr  in    tlii>  oorrrspf.ndiiiK  rap'  i 

with    "a/rophyoi  the  inUKular  coat,"  u  r*c«nlly  a»crlcil    i>v    i.nu   luii   >iiu  'U, 
rrmaina  to  b«  determineil. 
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"  It  haa  been  felt,  I  may  almost  say,  oa  all  sidoa,  tliat  tliese 
views  require  to  be  tested  by  facts  ;  and  the  fncis  atUliiced,  as  far 
as  thoy  have  reached  me,  may  be  summarily  set  forth  na  follows. 
First  (a),  in  regard  of '  apoplexy,'  and  '  cerebral  hasmorrhage,'  we 
find  writers  giving  the  subjoined  numerical  results  of  tl»eir  obser- 
vations concerning  connectiou  between  those  cerebral  afteetious  and 
heart-diseases. 


Dwtlu  from 
I    OwctirkI  B<ui>orriuc» 
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Brpbrtniphaiu. 

Roclioux    . 

AodnU  .         . 
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Burrows 

42 

17 
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"  Calculating  from  the  sums  of  these  somewhat  contradictory 
results,  there  seems  presumptive  evidence  that  the  heart  will  be 
diseased  in  about  45""2  per  KK)  of  cases  of  apoplectic  seizure  with 
sudden  hemiplegia.  But  the  precise  ages  of  the  persons  supplying 
these  figures  is  unknown.  That  it  was  advanced  in  tlie  great 
majority  of  cases  may  bo  admitted  from  the  known  laws  of 
cerebral  hiomorrhage ;  that  it  was  advanced  in  Forders  patients  is 
certain,  for  they  were  all  observed  at  the  Saltjietri^re,  where  the 
ratlier  patriarchal  age  of  sixty  years  forms  a  condition  of  admis- 
sion ;  the  mean  age  in  Andral's  cases  I  calculate  to  have  been  56'2 
jears.  Now  what  jiroof  have  we  that  the  number  of  hyiiertjophous 
hearts  in  the  victims  of  cerebral  haemorrhage,  just  counted  and 
percented,  is  greater  than  it  would  prove  in  a  like  number  of  age<l 
I)eople,  cut  ofl'  by  iJl  diseases,  indiscriminately,  afi'ecting  other 
organs  than  the  brain  ?  Absolutely  none.  So  far  as  evidence 
gooB,  this  seems,  on  the  contrary,  to  show  that  the  inference  of 
close  nexus  of  cause  and  effect,  in  cases  where  the  cardiac  and 
i-erebnil  diseases  were  found,  is  illogicaL  Thus,  Fardel  carefully 
examine*!  t)ie  l>odies  of  sixty  aged  persons  (at  the  same  institu* 
tion,  the  Sultpetrii^re),  cut  off  by  other  titan  cerebral  causes, 
and  found  the  heart  sound  in  forty-five,  hypertrophous  in  fifteen, 
of  tho  number.     In  other  words,  we  may  expect  that  25-0  per 
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cent,  of  a  maM  of  aged  peraoiu  cut  off  bv  all  diseases  uidiscrimi- 
natelj  (except  tliose  of  the  brain),  will  have  a  h}-pertrophoas  heart. 
Now,  this  proportion  of  25-0  per  cent,  is  only  twenty  per  cent, 
lew  than  that  of  diseaaed  hearts,  famished  by  the  abore  aeries  of 
apoplectic  pereons. 

"  I  have  separated  the  reanlta  of  the  six  aathors  quoted  into 
two  sab-sericB.  The  separation  is  an  important  one  enoagh.  The 
first  sub-series  refers  especially  to  '  cerebral  haemorrhage '  in 
connection  with  '  hypertrophy ; '  in  the  second,  the  association  is 
between  '  apoplexy '  and  '  heart-disease,'  no  precise  affirmation 
bt'ing  made,  or  intended,  as  to  the  condition  productive  of  apo- 
plexy, or  as  to  the  nature  of  the  heart-affection.  It  is  a  striking 
fact  that  the  first  sub-series  gives  a  proportion  of  hypertrophoaa 
heurta  of  only  twenty-throe  per  cent — actually  two  per  cent.  U»s 
than  in  aged  persons  wholly  free  from  cerebral  affection. 

"  Let  us  next  examine  the  question  in  the  converse  point  of 
view,  and  see  in  what  proportion  of  persons  having  hypertrophy, 
or  other  disease  of  the  heart,  as  their  main  affection,  cerebral 
apoplexy  supervenes.  Here  the  following  numbers  are  available 
for  our  purposes : — 


{      IHmus  of  Bout. 
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"  So  that  7J  per  cent  only  of  persons  labouring  under  diseased 
heart,  for  a  greater  or  less  number  of  years,  became  the  victims 
of  cerebral  apoplexy. 

"  Secondly  (4),  in  regard  of  cerebral  softening,  the  following 
figures  may  be  adduced  : — 
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*  On*  of  theM  counU  nndor  tba  bud  of  hypertrophy  olio. 
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"  From  these  figures  it  would  follow  that  359  per  cenL  of 
persons  having  a  softened  brain  bad  hypertrophy,  or  hypertrophy 
and  dilatation  of  the  heart, — scarcely  more  than  Fardel's  average 
for  aged  persons  dying  of  all  diseases  indiscriminately.  In  the 
series  jast  given,  Ros tan's  figures  all  refer  to  old  persons,  and 
those  of  Fardel  to  persons  aged  upwards  of  fifty.  Tlie  latter 
observer  affirms  that  he  always  found  the  heart  healthy  in  patients 
cut  ofi"  by  softening  before  the  age  of  fifty.  The  mean  ages  in 
Andral's  cases  of  softening  may  be  calculate<l  as  follow  : — Where 
the  heart  was  sound,  499  years ;  where  there  was  hypertrophy, 
or  hypertrophy  and  dilatation  combined,  47-7  years ;  and  where 
there  was  constrictive  disease  of  the  aortic  orifice,  63 •7.* 

"  From  this  rapid  survey  of  the  subject  of  the  connection  of 
cardiac  and  cerebral  diseases,  what  inference  can  fairly  be  drawn  ? 
None  other,  I  think,  than  that  positive  asseverations  of  the  power 
of  hypertrophy  to  generate  brain-aftections,  as  a  demonatrated 
/act,  had  best  be  avoided.  On  the  other  hand,  I  believe  that  it 
would  be  just  as  unsound  to  deny  totally  the  existence  of  any 
such  power  on  the  faith  of  the  numerical  comjiarisons  just  in- 
stituted. These  are  the  only  comparisons  of  the  sort  obtainable 
at  the  present  hour,  but  let  us  not  shut  our  eyes  to  their  serious 
imjjerfections.  These  imperfections  are  of  dift'erent  kinds.  In 
the  first  place,  some  writers  are  so  deeply  prejudiced  on  the 
question  at  issue,  that  their  facts  cannot  be  received  otherwise 
than  with  some  quantum  of  distrust.  Head  the  pages  of  Audral, 
and  observe  bow  determined  he  is  to  find  the  nexus  of  an  hyper- 
trophied  left  ventricle,  and  cerebral  hajmorrhage ;  rem!  those  of 
Hochoux,  and  note  the  eager  partisanship  with  which  he  strives 
to  disprove  it.  Do  this,  and  I  feel  satisfied  yon  will,  with  roe, 
see  the  wisdom  of  receiving  c%an  grano  salia  their  numerical  con- 
clusions. In  the  second  place,  some  writers  put  forward  cases 
where  no  />o«f  nwrtem  examination  took  place;  these  are,  under 
the  cirruniBtancefl,  unfit  to  form  elements  in  the  discussion. 
Thinlly,  who  cau  for  a  moment  suppose  it  to  be  at  all  likely,  that 
all  viiriefies  of  heart-disease  shall  have  an  equal  tendency  In 
produce  cerebral  congestion?  That,  for  example,  an  hypcr- 
tropbous  left  ventricle  shall  do  the  same  violence  to  the  minute 
cerebral  vesselfi,  if  it  play  through  a  oonBtricted  aortic  orifice,  as 
if  it  play  through  a  perfectly  ft«e  one.    Who  can  suppose  that 
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M  pfoptnM  wnk  cbdbh  <n  new  int 
Inia?  Far fromtlttt, tbe ( 
tkflt  Ltw  ngards  hkI 
^■■ftiwiiw  lilii  ■oaea^  rf  Ae  bnm  [a06»  <]. 
lAtoiy  of  Butni  wgipft  CieMe  pniate  <a  imliiiwwfy  aed  aot 
to  fsritaBie  ooegcatko.  And  per  ootAto,  tlw  aacatained  effeda 
of  trieaa|nd  iq^uigitadon  give  aa  air  of  pniiabilitT  to  tbe  Tiev 
that  dua  Tarietjr  of  eaodiae  iaipcrfeedaB  may  in  realitj  fonn  the 
true  Imk  between  ooogeatrre  aflbetion  of  the  hnin  and  the  heart. 
Whether  thia  be  the  laet  or  not,  time  will  ihow.  Meanwhile,  I 
think  tbeiw  can  be  no  qneetioD  that  it  is  deeplj  Bneoand  to  dob 
tpfether  caaee  of  aocfa  oppoeite  fitnctioaal  triidwirifie  aa  thoae  mp 
hare  been  notidog,  and  regard  them  ai  a  ni^le  ntaaa  prodoctag 
one  sini^le  definite  e£Elact  on  the  brain.  Foorthlj,  an  oljectioQ 
to  aoine  of  the  caaes  fignring  in  the  returns  grren  lies  in  the  fact, 
that  the  rcapecttre  dates  of  the  oetebnd  and  cardiac  diseases  have 
not  been  tAieiaAj  made  oat.  And  again,  fifihlr,  the  subject  woald 
reqaire  rerision,  were  it  only  for  the  change  reoentlj  eflfected  in 
oar  knowledge  of  the  morbid  anatomj  of  enlarged  hearts.  All 
enlarged  hearts  were  formerly  set  down  as  enlarged  by  mascolar 
h]rpcrtro[>}iy  ;  we  now  know  tliat  the  available  muscular  substance 
may  bo  less  than  natural  in  such  hearts,  encroached  apon  and  im- 
poverished as  it  is  by  accumulating  fat.  And  let  us  not  appeal 
here  to  clinical  ex|»erience  to  set  aside  the  inference  deducible  fhim 
/WW!  morti-m  inv(*tigiition.  True,  the  action,  felt  in  the  prsecordial 
n^on,  of  a  fat-iniiltratod  heart  may  be  agitated  and  forcible,  but 
violenri'    '"         luion  docs  not  signify  power  of  propuhion."  * 

A  mi>  iitiectiou  exists  between  cardiac  disease  andcerebral 

embolism,  loading  to  local  death  of  brain-substance,  paralysis  of 
vnriiiiiK  kinds,  and  aphasia ;  but  this  connection  belongs  to  chronic 
cndo<;arditil  changes,  to  valvular  disease,  and  to  intra-cardiac 
UiromlioBis,  not  to  hypertrophy. 

4!)4.  J'rogrum$. — JSimide  hypertrophy,  of  medium  amount,  may 
be  rciKlcrcHl  a  vety  endurable  affection  by  means  of  regulated  diet, 
moderation  in  exercise,  and  general  attention  to  hygienic  rules. 
If  the  dificaso  bo  carried  to  a  high  point,  if  it  be  of  considerable 
lunoiiiit,  nnd  the  patient,  instead  of  living  according  to  rule,  be 
forced  to  work  Inborioumly,  and  live  irregularly,  the  probable  issue 
is  death,  though  sccondarj-  aifiH'iions,  complications  and  functional 
•  <'Uiii.-»l  Uflllr»^  Uiiet-t,  voL  l,  IMP. 
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derangements,  all  of  which,  though  originally  unconnected  with 
the  heart-disease,  are  rendered  more  serious  by  its  existence. 
But  pure  hypertrophy  alone  is  rarely,  and  I  do  not  think  ever 
rapidly,  the  direct  cause  of  death  :  I  cannot  call  to  mind  any  case, 
where  I  have  actually  known  it,  and  it  alone,  positively  fatal. 
Hope,  it  is  true,  affirms  he  has  known  hypertrophy  destroy  life  in 
some  instances  within  ayear  of  its  commencement  (Op.  cit,p.278); 
still  he  cites  no  cases,  and  appears  from  the  context  to  have  in 
his  mind's  eye  examples  of  dilated  hypertrophy  variously  and 
seriously  complicated.  Latham  is  of  opinion,  "  the  heart,  by  tha 
simple  ve/iemenee  of  its  action,  has  the  power  to  kill," — through 
cephalalgia,  insomnia,  delirium,  mania,  convulsion,  and  nervous 
exhaustion.*  But  by  the  phrase,  "simple  vehemence  of  action." 
we  are  not  to  understand,  however  this  may  appear  warranted  by 
its  terms,  such  action  as  au  unaided  hypertrophous  heart  in  its 
highest  degree  can  engender.  For  Latham  gives  no  proof  that 
the  organ  possesses  any  such  lethal  power,  and  the  only  positive 
case  referred  to  in  illustration  of  the  above  opinion,  is  one  of 
hypertrophy  and  dilatation  of  the  left  ventricle  following  endo- 
pericarditis  and  bygone  dropsies  ; — where,  too,  as  no  post  mortem 
fxumiuutiou  took  place,  there  otn  be  no  absolute  certainty  the 
eacephalon  was  free  from  disease.  Louis  calculates  the  mean 
duration  of  hypertrophy  of  the  left  ventricle  at  twenty-eight 
tnooths,  and  refers  to  a  certain  numlier  of  instances  in  which  life 
was  destToye<l  in  from  three  to  seven  months.  But  the  evidence 
18  incomplete  as  to  the  purity  of  the  hypertrophy ;  and  it  may  be 
affirmed  that  the  estimate  of  tliis  accomplished  observer  falls 
below  the  mean  standard  observable  in  Great  Britain. 

The  more  dilatation  predominates  over  hj'pertrophy,  the  more 
serious  becomes  the  prognosis, — until  at  last  the  chances  of 
existence  and  the  quality  and  amount  of  sutfering  become  very 
closely  the  same  as  in  oases  of  unmixed,  or  almost  unmixed, 
dilatation. 

The  influence  of  fatty  metamorphosis  of  the  fibre  of  a  heart, 
previously  purely  hypertrophous,  varies  with  the  degree  of  each 
change.  If  the  hypertrophy  has  been  on  a  ver)'  extensive  scale, 
bulk  and  action  becoming  dangerous  in  themselves,  it  is  reasonable 
to  suppose  the  weakening  influence  of  fatty  change  would,  up  to 
ft  certain  point,  prove  beneficial,— and  in  the  course  of  years  it 
has  occurred  to  me  to  meet  with  un  occasional  example  of  such 
favourable  influence  during  life,  and  to  have  the  opportunity  of 
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proring  aAer  death  Uie  probable  jattaen  of  the  riew  now 
tendered.  If,  on  the  other  hand,  extensire  death  of  true  fibre 
occur  tbroagb  futty  mct&niorphosis,  or  eren  if  encroaching  8ub- 
{>ericardial  fat  waste  widelj  the  sarcoos  stmctnre  hj  encroaching 
preesnre,  a  lesser  is  simply  exchanged  for  a  greater  eril  [o5S]. 

495.  TnMtmenL — With  what  hopes  may  the  treatment  of  pare, 
or  somewhat  dilated,  hypertrophy  of  the  left  ventricle  be  under- 
taken? Is  the  disease  curable?  Can  the  nourishment  of  the 
heart  be  not  only  controlled  by  artificixil  means,  but  reduced 
below  the  standard  of  health  ?  Latham,  Taylor,  and  Blakiston 
emphatically  deny  that  art  is  possessed  of  any  such  power ; 
Laennec  and  Hope  maintain  that  the  feat  is  easy  of  accomplish- 
ment But  Hope  repudiates  the  plan  recommended  by  Laennec, 
and  the  simple  common-sense  system  lauded  by  himself  fails 
utterly  in  effecting  the  textural  changes  he  ascribes  to  it. 

For  my  own  part,  I  have  never  known  the  cure  of  indubitable 
hypertrophy  proved  by  physical  signs,  or  by  post  vunitm  exami- 
nation, and  hold  it  unwise  to  promise  any  such  result  from  Irrat- 
tnenL  Even  the  physicAl  signs  may,  unless  he  be  very  cautious, 
betray  the  observer  into  error  in  regard  of  this  matter.  Thus, 
not  only  the  impulse  may  be  reduced  in  force  and  extent,  and 
the  cliaracter  of  the  first  sound  changed,  but  the  area  of  per- 
cussion-dulness  lessened,  by  disgorgement  of  the  right  cavities, 
and  yet  the  heart's  actual  mass  remain  precisely  as  before.  All 
this  may  sometimes  be  done,  by  treatment,  in  a  few  days ;  some- 
times not  in  months, — but  whether  achieved  quickly,  or  slowly, 
it  gives  no  evidence  that  h3'pertrophy  has  been  reduced.*  On 
the  other  hand,  it  is  not  difiicult  to  remove  or  greatly  mitigate 
niiiny  of  the  symptoms  of  simple  hypertropiiy  in  the  majority  of 
cases,  and  render  life  not  merely  tolerable,  but  comfortable. 

(«)  The  theoretical  indication  is  very  obviously  to  tranquillize 
the  heart  by  diminisliing  the  quantity,  without  deteriorating  the 
quality,  at  least  materially,  of  the  circulating  fluid.  For  this 
purpose,  occasional  blwdings  from  the  arm,  to  tlie  extent  of  four, 
six,  or  eight  ounces  at  a  time,  at  intervals  of  from  two  to  six 
weeks,  are  recommended   by  Hope,  in  conjunction  with  a  diet 

*  A  yniilli,  agi-d  uWDtMn,  came  under  tny  notic-o  in  1862,  with  very  dinUcmiDg 
piil|>iUlii>n  cuummI  by  eompvlitire  me«-ninning  «l  Rii);l>y  :  the  impaUo  pro>«4l  tu  h« 
9omuwliat  hvAving  and  tli«  tnumverio  pcn-ussion  duloeiu  above  par,  etpfcially  tu  the 
trfl,  F.i({l>l  ynarn'  later  I  k«w  this  puticnt  again  (Nov.  1870)  ;  he  then  iiulfcred  from 
Kmvv  paroxvumal  ranliai-  ncizurci,  but  (the  cuontial  matter  from  our  present  point 
of  viow)  "the  heart't  iinpulM  wm  very  feeble;  and  the  area  uf  dee[i-aeat#d  pnr- 
nnnllal  ilnhieiw  iirtiutlly  below  pur.'  ilnd  hypertrophy  spontaneoualy  diwppearrd 
In  thl»  ra*!,— <ir  wiw  ll«  (npitnod  exittenor  at  the  first  iin  ermr  ' 
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BMioly  consisting  of  farinacea  and  vegetables.  Bnt  even  loss  of 
blood  to  the  extent  here  intended,  is  more  than  can  be  borne  by 
the  majority  of  persons,  without  sequential  impoverishment  of  the 
fluid  ;  and  the  least  amount  of  anaemia  deeply  aggravates  the 
dangers  of  hypertrophy.  Besides,  it  has  appeared  to  me  that 
over-action  of  the  heart  is  quite  as  effectually  and  as  lastingly 
controlled  by  very  moderate  cupping  or  leeching  over  the 
precordial  region,  as  by  the  abstxaction  of  a  comparatively  large 
quantity  of  blood  from  the  arm.  Four  or  five  leeches,  even,  will 
sometimes  calm  the  excitement  of  a  powerful  left  ventricle,  in  a 
Btate  even  of  somewhat  dilated  hypertrophj', — and  this  in  a  well- 
grown  adult.  And,  in  a  word,  I  never  recommend  venesection  in 
cases  of  this  class. 

(6)  There  is  no  known  drug  possessed  of  the  faculty  of 
diminishing  the  bulk  of  the  heart.  Iodide  of  potassium,  pu»he<l 
even  to  the  production  of  iodism,  fails  to  exliibit  any  such  power. 
And  though  I  have  an  impression  derived  from  tolerably  careful 
watcliing  of  some  few  cases,  that  this  agent  may  control  the 
disposition  to  yet  further  increase,  1  should,  I  confess,  be 
puzzled  to  produce  demonstration  that  such  impression  is  solidly 
founded. 

(e)  In  point  of  fact,  general  principles  seem  the  safest  guides 
in  the  attempt  to  put  a  term  to  increasing  bulk  of  tlic  heart.  As 
rest  will  waste  the  muscles  of  an  arm  or  of  a  log,  so  by  analogy 
must  rest,  such  as  van  be  secured,  weakuu  the  nutritive  activity  of 
the  heart  Quietude  physical,  emotioual,  and  intellectual,  is  the 
very  first  of  curative  agents  for  an  enlarged  hearL 

(</)  Tu  aid  in  tranquillizing  the  organ  direct  canliac  and 
nervine  sedatives,  aconito,  veratrnm  viride,  hydrocyanic  acid, 
acetate  of  Iciul,  and  belladonna  (the  latter  botli  internally  and 
in  tlic  form  of  plaster  to  the  surface)  may  be  employed,  with 
occasional  intermissions,  during  the  entire  treatment  of  the  case. 
Of  all  medicines  of  this  class  aconite,  however,  seems  the  best ; 
the  alcoholic  extract  of  the  root  may  be  given  in  doses  of  one- 
eighth  of  a  grain  with  perfect  safely,  provided  its  effects  be 
walche<l  from  day  to  day;  no  drag,  that  I  know  of,  possesses 
more  fully  the  power  of  relieving  painful  sensations  and  dis- 
quietude about  tlie  heart  [305,  «].  The  propriety  of  administer- 
ing digitalis  has  already  by  inference  boon  considered  (p.  173). 

Within  till-  laxt  few  yeart  1  have  employed  the  bromides  of 
potassium  and  ammonium  in  caws  of  U)e  present  class — especially 
where  dynamic  excitation  coexists   in  excess  with   the  statical 
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defect ;  their  administration,  as  it  has  seemed,  has  been  followe 
occasionally  by  very  sensible  reduction  of  the  excitability  of  the 
organ,  and  pro  tanto  by  prevention  of  farther  increase  in  ita 
bulk. 

(e)  Purgative  medicines,  and  I  believe  the  saline  and  aloetic  the 
most  appropriate  of  the  class,  aid  the  good  eflects  of  rest  and  small 
local  bleedings.  Diuretics  are  useful,  quite  independently  of  the 
existence  of  dropsy. 

{/)  Unless  the  patient  be  very  highly  plethoric,  animal  food 
in  moderation  should  be  allowed, — under  all  circumstances, 
indeed,  fish  may  be  permitted.  Alcoholic  fluids,  of  all  kinds, 
roust  be  avoided ;  aud  liquid  taken,  as  a  rule,  in  but  small 
quantity.     Fatty  food  seems  theoretically  advisable. 

{g)  Walking  exercise  on  a  very  limited  scale  is  permissible ; 
passive  open  air  exercise  more  positively  advisable. 

{h)  In  treating  a  case  of  this  kind,  the  patience  of  the 
physician  must  never  fail  him :  it  may  require  months,  nay, 
years,  to  produce  a  favourable  effect  on  the  disease, — and  want  of 
steadiness  of  jjurpose  and  conviction  may,  in  a  few  days,  undo  the 
good  accomi»lished  by  the  efforts  of  previous  weeks.  There  is  one 
caution  to  be  given  to  the  young  practitioner, — that  he  never  fush 
any  form  of  treatment  to  the  extent  of  producing  anaemia;  the  super- 
addition  of  anremia  to  hyjiortTophy  is  that  which  gives  a  really 
ominous  character  to  tlie  latter. 

(«)  Whatever  might  be  the  forced  theoretical  argument  in 
favour  of  attempting  to  relieve  over-action  by  inducing  fatty 
disintegration  of  some  of  the  extra-muscular  substance  [494],  the 
question  need  not  delay  us,  as  praeticnlhj  we  are  without  the 
means  of  attracting  such  mode  of  alteration  to  the  heart 


(IL) — CoNCKNrRic  Hypertrophy  of  the  Left  Ventricle. 

496.  The  discovery  that  i\\Q  contraction  of  the  ventricle 
occurring  in  articalc  mortis,  increased  by  cadaveric  rigidity,* 
might  give  to  a  heart  simply  hypertrophous  the  appearance  of 
one  concentrically  hyjMjrtrophous,  led,  for  a  time,  to  the  almost 
complete  rejection  of  concentric  hypertrophy  as  a  possible  state. 
But  that  its  occasional  existence  is  matter  of  fact,  would  be 
aatisfactorily  proved,  were  this  even  a  solitary  example,  by  a 

•  Wlien  the  »i>»«m  ocrnrring  anU  mtirirm  ppKlucfii  the  wrohUnc*  of  coneonlTie 
hjrpertrohhy.  it  will  bo  fnund  that  roerely  cutting  into  the  ti>«ii«  of  the  Trntriela 
muMui  MuiLxtlioii  ;  It  in  iinnrcMsary  V>  luivr  nvoniw  lo  strrtvhin;;  or  mucontion. 
Cbh"  of  fVillinn,  I'.  ('.  H.,  Malr«,  vol.  vi.,  p.  1,  Nov.  IR.^O  ;  dp«th  from  dywnt'rr. 
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preparation  now  before  me.*  Here,  enclosed  by  walls  equalling 
very  nearly  an  inch  in  thickness,  lies  a  left  ventricular  cavity, 
which  would  scarcely  give  lodgment  to  a  flattened  hazel-nut. 
There  appears,  besides,  in  this  instance  to  be  very  notable  relative 
excess  in  the  thickening  of  the  papillary  muscles. 

497.  The  mjmjitoms  and  siffna  are  those  of  simple  hypertrophy. 
Theoretically  the  disturbance  of  the  circulation  will  be  greater,  but 
clinical  illustrations  of  the  point  are  wanting.  It  has  not  occurred 
to  me  to  meet  with  a  pure  case  of  the  kind  during  the  life  of  the 
Bufferer. 

(III.) — Hypertrophy  of  the  Right  Ventricle. 

♦98.  Hypertrophy  of  this  compartment,  comparatively  rare  in 
r]]  forms,  is  practically  unknown  except  in  association  with  a  more 
or  less  dilated  cavity. 

The  walls  undergo  quite  as  notable  thickening,  relatively  speak- 
ing, as  those  of  the  left  ventricle.  In  the  adult  the  muscular  sub- 
stance may  measure  one,  or  even  one  inch  and  a-third  in  thickness ; 
in  a  female  child,  aged  ten  years,  I  found  it  reach  a  quarter  uf  an 
inch  without,  and  seven  sixteenths  of  an  inch  with,  the  columnie 
camejct 

499.  P/n/sical  signs. — Dilated  hypertrophy  of  tlie  right  ventricle 
jCaascs  notable  arching  of  the  lower  part  of  the  stenmm,  with 
'  greater  or  less  eversion  of  the  ensiform  cartilage,  and  fulness  of 
the  epigastrium.  The  left  costal  cartilages  may  be  more  bulged 
than  the  riglit, — a  circumstance  accordant  with  the  fact,  that 
though  the  impulse  plays  very  forcibly  against  the  sternum  and 
ensiform  cartilage,  it  inclines,  in  cases  of  highly  marked  right 
liyfMjrtrophy,  to  direct  itself,  in  consequence  of  slight  displacement 
of  the  eutirc  organ,  more  against  the  edge  of  the  left,  than  of  the 
right  mammary  region.  Hence  it  is,  that  the  form  of  the 
priBOordial  region  and  the  site  of  impulse  might  betray  the  ob- 
'•erver  into  the  notion  that  flic  left,  and  not  the  right,  ventricle 
WMB  the  scat  of  hy])ertrophy.  The  i»ercu8sion-dulnc8s  may  extend 
considerably  beyond  the  right  edge  of  the  sternum ;  in  the 
child  ju.st  referred  to,  it  reached  an  inch  outside  that  e<lgc  ;  at  the 
same  time  the  duluess  may  be  carried  unduly  to  the  left  also.  The 
distended  and  enlargeii  right  auricle  contributes  a  large  share  of 
the  pcrcussion-dulness  to  the  right  of  the  sternum. 

*  Vbir,  CoU.   MaM-nm,  No.  S140.    Tha  rtaliu  of  eoorvnirir  hrprrtrophy  ha* 
IhrtliKr  l»»n  ntovtA  dy  l»('oliiinil.re  (Oiu.  MH  <!•  ^ri^  \Hi 
t  Kfiiiin,  r,  ('.  11.,  Friii«lp»,  viil.  ti.  p.  83". 
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Dilated  hypertrophy  of  the  right  ventricle  widens  the  tricnspid 
orifice  in  the  majority  of  cases  ;  unless  the  valve  grow  in  propor- 
tion to  the  widening  of  the  orifice,  a  regurgitant  murmur,  inas- 
much as  tlie  current  is  strong,  should,  theoretically,  occur  [HO]. 
Yet,  such  murmur  has  certainly  not  been  by  any  means  constantly 
beai-d,  in  cases  where,  post  viortem,  the  valve  appears  physically 
incompetent  Can  this  be  explained  by  some  constrictive  action 
at  the  orifice  during  life  which  prevents  regurgitation?  The  first 
sound  is  duller  than  natural  at  tlie  ensiform  cartilage  ;  the  second, 
as  a  rule,  fuller,  stronger,  and  more  accentuated, — intensifica- 
tion of  this  sound  at  the  pulmonary  cartilage  may,  or  may  not 
(this  is  less  common),  l)e  present  [109].  Visible  jugular  pulsa- 
tion sometimes  exists,  without  the  tricuspid  valve  being  demon- 
Btrably  iracorapetent. 

500.  Symptoms. — Marked  hypertrophy  of  the  right,  is  so  rare 
without  hypertrophy  of  the  left,  ventricle,  or  some  form  of  valvular 
disease,  that  it  is  difiieult  to  give  a  really  clinical  transcript  of 
its  symptoms.  Lividity  of  the  face,  and  subcutaneous  oedema 
about  the  face  and  neck,  sometimes  exist  Theoretically  the  lungs 
must  Buffer, — and  hence  dyspnoea,  engorgement  and  oedema  of 
the  pulmonary  parenchyma,  bronchitis,  pneumonia,  tubercles, 
pulmonary  apoplexy,  and  haemoptysis,  have  all  been  set  down 
by  various  speculative  writers,  as  dependencies  of  the  aifeetion. 
Now,  of  all  these  alleged  SJ^nptom8,  dyspnoea  is  the  solitary 
one  that  seems  to  have  thoroughly  made  out  its  claim  to  be 
60  entitled.  I  believe,  however,  that  engorgement  aud  oedema 
of  the  tissue  of  the  lung  is  not  uncommon.  Pneumonia,  pul- 
monary apoplexy,  and  hremoptysis,  I  have  certainly  seen  in  caseai 
of  right  ventricular  hypertrophy ;  but  in  these  instances,  mitral 
regurgitation  existed  also.  The  notion  that  right  hypertrophy 
tends  to  tuberculise  the  lungs,  is  not  supper te<l  by  anything  I 
have  observed. 

The  radial  pulse,  from  its  being  free  from  all  peculiarity  of 
character,  affords  valuable  aid  in  the  dingnosis  :  its  sphygmogram 
will  corroborate  the  indications  perceived  by  the  finger.  Natural 
in  force,  while  the  cardiac  action  is  strong,  the  state  of  tlie 
systemic  pulses  argues  against  the  existence  of  hj'per trophy  of  the 
left  ventricle,  to  which  some  of  the  local  physical  signs  might 
otherwise  point  The  pulmonary  artery,  of  course,  bears  the 
force  of  the  hypertrophous  venti'iele;  a  fact  explanatory  of  the 
frequency  with  which,  under  these  circunistnuccs,  its  coats  become 
atheromatous  aud  calcifie<l. 
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The  difficulty  of  circulation  through  the  vena  cava  and  jugulars 
tends  to  congest  the  hraiu  venously. 

501.  Duration. — According  to  the  results  of  Louis,  hypertrophy 
of  the  right  ventricle  runs  a  mean  course  of  six  years  and  a  half; 
this  very  remarkable  prolongation  of  life,  as  compared  with  the 
experience  of  the  same  observer  in  regard  of  the  left  ventricle,  is 
not  easy  of  comprehension  [494]. 

(IV.) — Hypertrophy  of  the  Left  Auricle. 

502.  Hypertrophy  of  the  left  auricle  often  accompanies,  in 
variable  degrees,  constrictive  and  regurgitant  disease  of  the 
mitral  orifice ;  but  it  has  not  fallen  under  my  notice  as  an 
isolated  state. 

503.  Symptoms. — The  symptoms,  whatever  they  happen  to  be, 
of  these  diseased  conditions  of  orifice,  are  intensified  by  the  over- 
growth of  the  auricle ;  but  there  are  not  any  disturbances  known, 
whicli  its  hypertrophy  can  be  said  sj)ecially  to  produce. 

504.  Physical  siyns. — Abnormal  deficiency  of  resonance  to  the 
left  of  the  sternum  about  the  third  and  second  interspaces,  and 
impulsf  immediately  preceding  that  of  the  ventricular  systole,  are,  aa 
I  have  found,  ascertainable  physic^il  signs.*  It  is  possible  loo 
tliat  knocking  parietal  sound  may  occur. 

(V.) — Hypertrophy  of  the  Bight  Auriolb. 

505.  I  have  never  seen  pure  hypertrophy  of  the  right  auricle  ; 
but  hy])ertrophou8  dilatation,  witli  chronic  thickening  of  tho 
endocardium,  is  oft«n  found,  carried  to  a  great  extent,  in  cases  of 
dilatation  of  the  tricuspid  orifice. 

506.  Phy.ricai  siyns. — Permanent  extension  of  dulness  at  the 
upper  right  angle  of  the  heart's  area  will  accompany  this  state, 
and  impulse  of  presystolic  time  will,  as  I  have  had  occasion  to 
l)rovc,  l>e  associated  witb  the  venous  and  other  signs  of  tricuspid 
rrgnrgitation.t 

507.  Symptoms. — As  in  the  case  of  the  fellow-compartment  on 
the  opposite  side,  there  are  no  specially  distinctive  symptoms. 


III. — Cardiac  Dropsy  and  Serous  Flux. 

608.  Effusion  of  the  serum  of  the  blood  into  certain  paren- 
^JVUJUk  and  membranous  sacs  is  one  of  the  mo«t   important 

•  F.  Smith.  U.  C.  H.,  Mtlea,  vol.  »..  p.  29«.  Oct.  1850. 
t  Mmnn,  D.  C.  B.,  PtnulM,  toL  u. 
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symptoms  connected  with  various  affections  of  the  heart;  Beroiu 
flux,  though  of  minor  importance,  calls  for  attentive  study.  And 
as  the  precise  relationship  of  both  to  individual  cardiac  diseases 
must  still  be  considered  suhjiulice,  the  subject  may,  with  propriety, 
be  examined  in  a  separate  section. 

A. — CARDIAC  DROrsy. 

509.  Cardian  dropsies  are  preceded  immediately  by  venc 
congestion,  itself  produced  by  conditions  to  be  by-and-by  inquired 
into.  The  fluid  composing  the  effusion,  of  low  specific  gravity, 
contains  but  a  small  proportion  of  albumen,  does  not  coagulate 
spontaneously,  is  free  fronj  urea,  and,  as  far  as  known,  any  other 
excrementitious  principle,  and  never  forms  a  blastema  apt  for 
evolution. 

510.  Site. — Dropsy,  sequential  to  heart-disease,  occurs  in  the 
following  situalions,  enumerated  in  the  order  of  frequency  with 
which  tliey  severally  suffer  :  the  subcutaneous  cellular  tissue ;  the 
pulmonary  parenchyma ;  the  peritonajal  and  jdeural  sacs ;  the 
pericardiimi ;  the  cerebral  and  spinal  arachnoid,  and  sub-arachnoid, 
epaoes ;  the  tunica-vaginalis ;  the  joints ;  and  the  eye-ball, 
especially  the  aqueous  chambers.  But  in  tlie  last  three  situations 
dropsy  is  excessively  rare. 

Cardiac  anasarca  commences  almost  invariably  about  the  ankles 
and  feet,  gradually  extending  upwards  :  still  I  have  known  it 
originate  about  the  eyelids,  where  the  kidneys  were  functionally 
and  texturally  healthy ;  such  cases,  excessively  rare,  belong  to 
the  class  of  dilatations  with  tricusj)id  regurgitation.  When  carried 
to  great  amount,  erythema,  erysipelas,  and  even  sloughing  are 
prone  to  occur :  the  skin  cracks,  and  through  the  fissures  a 
fluid,  at  first  glutinous,  afterwards  watery,  oozes  more  or  less 
copiously. 

The  various  sites  enumerated  may,  for  practical  purposes,  be 
grouped  under  two  headings,  syntemic  and  ciaceral. 


SYSTEMIC   FORM  OF  CARDIAC  DROPSY. 

511.  Dilatation  was  formerly  regardeil  as  the  condition  of  the 
heart  mainly  inducing  the  important  class  of  dropsical  symptoms. 
This  opinion,  discountenanced  by  BouiUaud,  who  sought  to 
establish  valvular  obstruction  as  their  solo  efficient  cause,  was 
restored  to  favour  by  Hope  and  Andral, — lJ»e  former  of  whom, 
indeed,  went  the  length  of  teaching  that  pure  hyi)ertropliy,  also, 
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was  capable  of  geuemtiu^  dropsy.  Of  late,  Blakistou  has  brought 
together  a  body  of  evidence  calculated  to  show  that  the  systemic 
vessels  do  not  become  loaded  in  cases  of  dilatJition,  unless  there 
be  coexistent  tricuspid  regurgitation.  Still  more  recently  H. 
Douglas  has  defended  the  original  thesis  of  our  forefathers. 

512.  It  becomes  necessary  for  me  here  to  express  an  opinion 
on  this  "  vexed  question  "  of  the  mechanism  of  cardiac  dropsy ; 
let  me  commeuce  by  throwing  into  a  series  of  propositions  such 
inferences  as  flow  directly  from  facts  that  have  fallen  under  my 
own  notice. 

(a)  1.  Mitral  regurgitation  or  obstruction,  or  aortic  regur- 
gitation or  obstruction,  may  severally  exist,  and,  for  a  lengthened 
period,  without  systemic  dropsy  supervening.  2.  Mitral  regur- 
gitation and  aortic  regurgitation  may  coexist  for  years,  and  yet 
no  dn)psy  occur.  3.  Both  of  these  propositions  (1  and  2)  hold 
good,  whether  notable  hypertrophy  do,  or  do  not,  exist  behind,  or 
in  connection  with,  the  obstruction.  4.  Simple  hypertrojihy  of 
the  left  ventricle  may  reach  the  highest  point  without  systemic 
congestive  effects  of  any  kind  arising.  Ho}>e,  as  is  well  known, 
maintained  the  reverse,  holding  that  pure  hj'j>ertrophy,  if  pro- 
tracted, will  produce  general  dropsy ;  but  he  gives  no  cases 
demonstrating  the  fact,  and  the  motives  of  his  belief  are,  as  far 
M  he  shows,  totally  speculative.  And  a  priori  views  are  not  so 
completely  in  his  favour  as  he  appears  to  imagine  ;  when  he  talks 
of  the  "  increased  force  of  circulation  surmounting  the  natural 
tonic  power  of  the  capillaries,"  he  forgets,  that  very  power,  aa 
well  as  the  nutrition  of  the  vascular  walls,  mai/  have  increased 
pari  paasu  with,  and  in  consequence  of,  the  growth  of  the  cardiac 
hypertrophy  [493,  i].  The  question  is  one  of  observation ;  and 
I  have  stated  what  1  have  actually  seen  in  persons  who  bad  not 
been  reduced  by  treatment  or  otLerwise  to  a  state  of  anwmia. 
5.  Dilated  hypertrophy,  even,  of  the  left  ventricle,  may  last  for 
yean  without  any  such  effect  ensuing,  provided  tho  dilatation  be 
not  in  notable  excess.  0.  The  heart  may  be  in  a  state  of  advanced 
fatty  metamorphosis,  the  pulse  feeble  and  infrequent,  the 
encephalic  and  respiratory  functions  exhibit  the  singular  |H.*rver- 
sions  attending  a  high  degree  of  that  disease,  the  entire  organism 
betray  functional  languor  and  inactivity,  and  yet  even  the  pneti- 
bial  integuments  fail  to  pit  in  the  least  onder  pressure.  7.  Cr 
.tiMLbt'"rt  may  be  soft  and  flaccid,  and  the  pulse  persistently 
IIJ^iBUt,  feeble,  and  irregular  in  force  and  rhythm,  and  yet 
no  systrmic   congvations    occur.      8.    The  natural    relationship 
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of  wiJtli  of  the  arterial  orifices,  and  also  of  the  auriculo-ventriculiir 
orifices,  may  be  materially  pen'erted,  without  the  least  systemic 
dropsy  arising,  until  the  closing  days  of  life.  This  is  seen,  for 
instance,  in  cyanotic  cases  where  the  aorta  and  pulmonary  artery 
are  transposed  in  origin,  the  relationship  of  the  great  veins  to  the 
two  sides  being  normal.*  Similar  evidence  is  often  afforded  by 
cases  of  aneurism  of  the  arch  of  the  aorta,  where  the  orifice  of  that 
vessel  is  more  or  less  widely  dilated,  so  as  to  exceed  in  width 
that  of  the  pulmonary  artery  to  variable  amounts.  9.  Tricu.xjiid 
regurgitation,  where  the  right  ventricle  is  in  a  state  of  dilated 
hypertrophy,  as  shown  during  life,  by  swollen  and  pulsatile 
jugular  veins  which  fill  from  below,  and  as  shown  after  death  by 
actual  examination,  does  not  necessarily  produce  dropsy,  f  Be- 
sides if  tricuspid  regurgitation  suflSced,  unassisted,  on  mechanical 
principles  to  produce  systemic  dropsy,  why  should  not  constric- 
tion of  the  pulmonary  orifice,  so  frequent  in  cyanosis,  habitually 
engender  it? 

(i)  These  propositions  are,  I  believe,  incontrovertible;  they 
are  the  mere  general  expression  of  facts  which  are  perpetually 
occurring.  I  cannot,  then,  see  how  the  conclusion  is  to  bo 
avoided,  that  something  beyond  and  in  addition  to  any  one,  or 
any  group,  of  the  cardiac  conditions  referred  to,  is  required  in 
order,  aa  matter  of  necessity,  to  entail  the  occurrence  of  dropsy. 
I  can  scarcely  suppose  tlie  unwarranted  assumption  tbat,  were  life 
sufficiently  prolonged,  those  conditions  would  of  tliemselvea 
suffice  for  the  puritose,  would  bo  seriously  urged  in  rejoinder. 
And  again,  the  existence  of  some  active  cause  beyond,  and  inde- 
pendent of,  the  heart,  is  further  shown  by  the  facts  :  that  there  is 
no  direct  relationship  between  the  amount  of  heart-disease  and  of 
dropsy ;  that  dropsy  comes  on  suddenly  sometimes  from  extra- 
neous causes,  the  state  of  the  heart  remaining,  as  far  as  ascer- 
tainable, in  precisely  its  previous  condition ;  and  that  dropsy 
diminishes  and  increases,  comes  and  goes,  either  spontaneously 
or  through  the  influence  of  treatment,  while  the  organic  changes 
in  the  heart  remain  j)ennanent  and  unmodified. 

(c)  We  must  not,  however,  run  into  the  opposite  and  equally 
erroneous  extreme  of  wholly  ignoring  the  direct  influence  of  organic 

•  Medir-o-Chir.  Transaction^  vol.  ixr.  p.  1,  1842. 

+  W.  llollington,  »Ut.  53,  died  at  V.  C.  H.,  Ajiril  7,  1S49.  with  f»tty  diUfod 
tuliugemeiit  uf  the  beiirt  (weight  17^  oi:.),  dilHtAtion  nf  the  triciiiijiid  and  tniltnl 
orillccN  and  Bortic  rvgiirgitation,  all  three  <«m«l  to  a  great  «xt«uL,  oud  yet  iiut  a 
|wrticje  even  of  tcdcmii  about  the  oiiklea  hnd  a|ii>eani<i.  The  patii\nt  luul  alwi  an 
anruriiim  of  tlw  abdominal  aorta,  at  it*  bifurcation  ;  but  tliia  could  nut  be  held  to  ba 
prtvfMivf  of  dropay. 
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of  the  heart  and  ita  orifices.  Two  cardiac  affections  are, 
M  niattttr  of  experience,  frequently  associated  with  systemic 
dropsy, — namely,  dilatation  and  tricuspid  regurgitation.  And  it 
is  certainly  so  rare  for  either  of  these  states  to  exist,  for  any  length 
of  time  without  the  supervention  of  such  dropsy,  that  any  hypo- 
thesis, exjilnnatory  of  its  occurrence,  must  look  to  these  states  as 
forming  important  links  in  the  chain  of  causes. 

(d)  A  share  in  the  direct  mechanism  of  systemic  dropsy  being 
thus  conceded  to  stmctural  change  in  the  heart,  the  question  next 
arises  what  is  the  nature  of  the  influence,  independent  of  that 
oi^gan,  which  completes  the  causation.  Local  conditions  in  tlie 
heart,  we  admit,  establish  a  difliculty  in  the  systemic  circulation  ; 
what  influence  actually  and  directly  leads  to  the  dropsical 
exosmosis  ? 

This  influence  seems  a  compound  of  conditions,  favourable  to 
transudation  of  the  serosity  of  the  blood,  in  that  fluid  itself,  in 
the  walls  of  the  cajjillarics  and  venous  radicles,  and  in  the  re- 
ceiving tissues.  First,  as  concerns  the  blood,  the  influence  of  an 
impoverishe<l  state  of  that  fluid  is  too  well  known  to  be  for  a 
moment  contestable.  ExiMjrimcnts  on  animals  prove  that  if  the 
veins  be  more  or  less  loaded  with  water,  they  yield  this  in  the 
form  of  dropsical  efl'usion.  The  owleraa,  and  sometimes  extensive 
anasarca,  of  8pann>niia ;  the  slight  oeilema  attending  the  hypinosis 
of  protracted  convalescence  from  various  acute  diseases ;  the 
various  dropsies  of  nnemia, — are  all  illustrations  in  point  Ob- 
viously morbid  states  of  the  blood,  when  of  the  fitting  kind,  of 
themselves  alone  suffice  for  the  production  of  dropsy:  look  at  the 
sudden  anasarca  of  acute  "  Bright's  disease,"  or  of  an  acute  recru- 
descence in  the  chronic  affection,  while  the  heixrt,  liver  and  lungs, 
may  be  texturally  sonnd.  Stxomlly,  it  is  readily  conceivable  that 
the  variable  density  of  texture  of  the  walla  of  the  vessels  shall 
promote  or  restrain  the  pnx-css  of  filtration.  Thir<ih/,  cnses  occa- 
uionally  jircsent  themselves,  in  which  dropsy,  supervening  from 
diseased  heart,  fails  to  affect  portions  of  tlie  body,  noted,  under 
ordinary  circumstances,  as  the  earliest  and  readiest  sufferers, — for 
instance,  the  lower  extremities.  I  have  ol>8er\-ed  this,  where  the 
legs  had  been  the  seat  of  erysipelas  and  subcutancons  inflamma- 
tion prior  to  the  occurrence  of  the  cardiac  dropsy:  the  chronic 
•natomicnl  changes  in  the  connective  tissue  in  such  a  caae  possibly 
act  M  a  borricr  to  its  reception  of  serosity  from  ti>e  vessek* 

*  Clin.  Uct.,  eiM)  of  Hop*,  Lanort.  ItiP,  tdL  L,  p.  441     Bobtrtaon,  V.  C  H.. 

Frmalu,  rol.  riiL,  p.  2>A. 
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It  may  no  doubt  bo  argued  t'l  priori  that  dilatation  of  the  heart, 
occurring  as  a  primitive  disease  Ihrongh  simple  weakness,  or  fol- 
lowing actual  structural  alteration  of  the  texture  of  the  organ, 
will  occasionally  prove  the  efficient  cause  of  dropsy,  even  admit- 
ting the  necessity  of  blood-change  just  contended  for.  It  may  be 
urged  that,  when  the  heart  is  so  aflected,  the  necessary  vis  a  tergo 
in  the  circulation  is  wanting,  and  capillary  stagnation  must  ensue, 
— and  that  this  very  stagnation,  becoming  habitual,  may  modify  the 
qualities  of  the  blood,  and  impair  the  nutrition  of  the  walls  of  the 
vessels  through  the  strain  they  suffer.  But  plausible  though  this 
argument  be,  I  believe,  as  matter  of  experience,  that  the  necessary 
change  in  the  composition  of  the  blood  is  meanwhile  really  worke<l 
out  by  other  and  more  effective  agencies. 

.'513.  Long  since,  Lower  showed  that  local  dropsy  might  be  caused 
by  ligature  of  veins ;  and  the  occurrence  of  serous  elfusion  from 
local  obstruction  of  vessels  of  that  class  is  clinically  well  known. 
But  here  are  instances  of  sudden  and  local  obstruction  ;  they  are 
evidently  not  logically  comparable  with  cases  of  slom  and  centric 
obstruction.  And  even  where  the  difficulty  in  the  way  of  the 
returning  blood  is  purely  local,  it  does  not  necessarily  follow  that 
transudation  shall  occur  from  the  communicating  venous  radicles, 
although  the  evidences  of  changed  condition  of  those  vessels  be 
structurally  obvious.  Thus  in  cases  of  aortic  aneurism,  jtressing 
on  one  or  both  innominate  veins,  the  capdlaries  of  the  base  of  the 
neck  may  dilate  in  such  manner,  oa  tx>  produce  notable  general 
swelling  at  the  spot,  yet  not  a  particle  of  cedema  be  discernible. 

514.  Treatimiit. — The  treatment  of  cardiac  systemic  droj)sy 
must  vary  somewhat  with  the  precise  conditions  of  the  heart ;  but 
there  are  some  points  of  general  applicability  which  may  here  be 
set  down.  There  is  no  period  of  a  given  cardiac  disease  at  which 
the  removal  of  dropsy  may  not  be  accomplished ;  but  when  the 
powers  of  the  ])atieut  are  serionsly  enfeebled,  great  caution,  as 
regards  the  rapidity  of  that  removal,  is  called  for. 

(a)  The  dropsies  of  heart-disease  are  very  rarely  attended  with 
true  plethora,  and  iience  on  that  score  very  rarely  call  for  venesec- 
tion. But,  when  a  clogged  condition  of  the  heart's  cavities  co- 
exists with  pulmonary  congestion  and  anasarca  of  more  or  less 
acute  course,  and  the  general  vigour  is  as  yet  unimpaired  to  any 
serious  degree,  the  abstrnction  of  a  simdl  quantity  of  bIoo<l,  either 
by  venesection  or,  better,  by  cupping  of  the  chest,  has  appeared 
to  mo  to  facilitate  the  action  of  hydragogue  remedies,  lliat 
diminished  fulness  of  the  vascular  system  promotes  absorptive 
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f»ower,  has  been  well  known  since  the  day  of  the  convincing 
experiments  of  Magendie ;  but,  even  where  the  qunntity  of  blood 
abstracted  scarcely  authorises  us  in  resorting  to  this  explanation, 
the  result  is  beneficial. 

Of  hydmgogue  purgatives,  peculiarly  valuable  from  tlieir 
certainty  of  action,  elaterium,*  gamboge,  bitartrate  of  potass,  and 
tlie  pulvis  jalapte  compositus  are  the  most  valuable  of  the  class. 
Stimulants  mny  be  requisite  during  tlie  use  of  these  medicines  ; 
and  their  action  may  be  so  rapid,  that  the  mere  li>ss  of  fluid  shall 
weaken  vitally  and  mechanically.  An  ounce  and  a  half  of  the 
bitartrate  of  potass  may  be  given  with  perfect  safety,  freely 
diluted  nnd  combined  with  carminative  tinctures, — smaller  doses 
having  first  been  employe<L 

Diuretics,  luiccrUiin  in  their  effects,  are  often  rendered  much 
more  active  by  preliminary  cujiping  or  dry-cupping  of  the  renal 
regions.  It  will  bo  necessarj'  to  vary  the  combination  from  time 
to  time,  and  the  list  for  selection  is  fortunately  a  full  one, — com- 
prising the  acetate,  nitrate  and  bitartrate  of  potass,  the  iodide  aud 
bromide  of  ]Kitassium,t  nitric  ether,  the  spirits  and  infusion  of 
juniper,  squill,  colchicum,  dcox^tion  of  scojiariura  and  of  cliiraa- 
phihi,  and  infusion  of  digitalis, — or,  if  the  liver  l>e  at  all  engorged, 
the  extract  and  dectiction  of  taraxacum.  Of  all  these  agents  the 
infusion  of  digitalis  has  appeared  to  me  the  most  active,  and  no 
amount  of  aiqwrcnt  weakness  of  the  heart  is  prr  se  an  altsolute 
contraindication  to  its  usb.  Hydragogue  purgatives  often  promote 
the  action  of  more  direct  diiuetics  ;  and  small  doses  of  blue  pill, 
occasionally,  lit  bed-time,  are  very  useful  adjuvants. 

Diaphoretic  drugs  are  of  little  utility  ;  but  the  free  diaphoresis 
produced  by  the  vapour,  or  hot-air  butb,  is  sometimes  strikingly 
beneficiaL 

If  there  be  any  tendency  to  bronchitis,  bronchial  discharge 
should  be  encouraged  by  the  free  use  of  expectorants. 

Now  tliere  arc  few  conditions  of  disease  in  which  the  efTccts  of 
treatment  are  more  striking  up  to  a  certain  point  tlian  in  cardiac 


*  Tb*  following  in  ■  lurrul  formulsT — E  Kxtnet.  Ritterii,  gr.  i— gr.  4  ;  Oc*o- 
loni»,  ct.  t  ;  Kxlrnrl.  Hyoncy.,  icr.  il.  ;  pro  j>il.,  i.,  rT|>etriiil.  iiroiil  opm  tit.  Th» 
iQ«r|luTity  of  •trcnirtti  of  lli"  »ttr»rt,  lu  iiU|>|>liivi  liv  varii^ua  itrui:KiiilM,  rciiden  H 
pnii  ^Ireugth 

of  :i  'lly  fltl- 

l>lo>....,  .  '•  iim«, 

nnoiriiitu.  -'-rvnl 

<Unr'  Wiicrc  irou  u  i<viiln-u>(li>il«<l,  Uia  Ltuu.>liui)>irc  Spa 

wilJ  '  of  the  three 
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dropsy:  every  now  and  then  a  patient  is  snatched  from  instant 
death,  freed  wholly  from  anasarca,  and  restored  for  a  time  to  >i 
state  of  fairly  comfortable  existence.  And  the  process  may  be 
repeated  more  than  once.  As  far  as  my  own  observation  goes, 
these  desirable  results  are  best  and  oftenest  obtained  by  tho 
judicious  use  of  infusion  of  digitalis  and  elaterium. 

{b)  Removal  of  anasarcous  fluid  by  mechanical  means  becomes 
necessary,  if  medicines  fail  in  controlling  its  increase ;  and  if 
inflammatory  changes  in  the  skin  appear  imminent.  Scarification 
is  hazanlous, — being  not  nnoften  followed  by  erysipelas ;  while 
acupuncturation  over  the  insteps,  or  at  the  upper  and  inner  parts 
of  the  thighs,  though  a  slower  process,  is  not  attended  with  the 
same  danger :  there  is  even  some  advantage  in  the  slowness  of 
discbarge  ;  too  rapid  evacuation  has  been  followed  by  great 
depression.  Life  is  occasionally  preserved  for  months,  nay,  for 
years,  after  the  spontsmeous  or  artificial  relief  of  the  anasarca, — 
and  this  under  the  most  apparently  disjistrous  circumstances.  It 
is  scarcely  necessary  to  add  that,  should  discharge  have  com- 
menced, either  through  spontaneous  fissures  or  artificial  punctures, 
it  is  extremely  dangerous  to  arrest  the  flow  by  healing  the 
openings :  I  have  known  deatli  rajiidly  ensue  from  dyspiuva  and 
thoracic  dropsy  under  the  circumstances. 

Tlie  patient's  strength  must  be  supported  by  food  containing 
much  nutriment  in  a  small  compass ;  and,  though  thirst  torment 
him,  he  must  refrain  from  fluids  as  far  m  possible.  Stimulants 
may  be  required  ;  and  hollands  or  gin  have  both  popular  pre- 
judice and  medical  experience  in  their  favour  imder  the 
circumstances. 

(tr)  Lastly,  we  from  time  to  time  meet  with  examples  of 
cardiac  dropsy  which  resist  treatment  more  or  less  completely,  and 
disappear  spontaneously.  The  rationale  of  tho  disappearance 
commonly  baffles  detection  :  the  worn  out  explanatorj'  formula, 

improvement  of  the  general  health,"  completdy  fails  us. 


VISCERAL  AND    DfTRA-SEROTJB   KORM  OF  CARDIAC   DR0P8T. 

515.  Pulmounrt/  ccdeina  is  chiefly  connected  with  disease,! 
stenotic  or  regurgitant,  of  the  mitral  orifice, — sometimes  with 
dilatation  of  the  left  ventricle,  very  rarely  with  fajT^ertrophy  of 
the  right.  Aifd(e;s  arises  especially  from  general  dilatation  of  the 
lieart  and  tricuspid  regurgitation ;  and  these  are  tho  conditions 
mainly  obser\-ed  a.i  anteo^donts  to  all  the  other  varieties  of  internal 
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dropsy  euutucratcd.     The   mechanism   of  hydropcricurdiuiu   liiu< 
already  Leon  sufficioutly  considered  [459]. 


B. — CAItDlAC   FLUX. 

SIB.  (a)  Tlie  iutestiues  become  the  seat  of  serous  flux  in  some 
n»re  instances  of  certain  forms  of  heart-disease.  These  forms  arc 
general  dilatation  and  tricuspid  insufficiency.  Watery  diarrhcea 
thus  induced  may  be  wholly  spontaneous ;  or  the  original  excitant 
of  the  discharge  may  have  been  some  hydragogne  purgative,  the 
influence  of  which  holds  on.  Unless  excessive,  flux  of  this  kind 
is  rather  to  lie  encouraged  than  otherwise,  proliably  saving  the 
patient  from  dropsy  of  the  areolar  tissue  or  of  the  serous  sacs. 
But  as  far  ns  my  observation  goes  it  rarely  occurs  in  the  purely 
spontaneous  form  :  when  it  doe-s  so,  its  utility  is  much  greater 
than  when  excited  medicinally. 

(A)  In  some  of  those  cases  where  vomiting  forms  so  obstinate 
a  symptom  uf  chronic  heart-disease,  the  imrae<liate  cause  of  the 
nausea  seems  to  be  the  presence  of  an  irritating  watery  secretion 
from  the  gastric  surface.     Such  vomiting  is  never  verj'  copious. 

(c)  Watery  flux  from  the  kidneys,  though  on  the  whole  not 
very  rare,  is  uncertain  in  its  occurrence,  doubtful  in  its  mechanism, 
and  cannot  be  said  to  belong  to  any  particular  cardiac  affe<;tion. 
For  my  own  part  I  have  seen  passing  at  thicks  of  hydruria  more 
frequently  in  connection  with  different  forms  of  dynamic  dis- 
turbance tban  with  any  specific  organic  diseiise.  It  is  not  very 
nncommon  for  fits  of  palpitiition,  purely  functional,  to  terminate 
by,  or  with,  a  copious  discharge  of  aqueous  urine  ;  so,  too,  angiuul 
and  pseudo-anginal  seizures,  or  jiassiug  fits  of  mere  panesthesia 
of  the  cardiac  ner\e8,  may  be  followed  by  hydruria.  I  know  a 
I  case  of  the  hitter  cUss  in  which  two  and  even  three  quarts  of  such 
nriaewercoi  >My  discharge*!  in  the  twenty-fom*  hours  after 

the  aeusure,  i;  ,  nt  being  habitually  remarkable  for  tJie  small 
quantity  of  bis  renal  secretion.  Now,  though  the  doctrine  of 
e<xentric  pressure  on  the  Malpighian  capillaries,  already  referred 
to  [401,  /<],  might  with  some  plausibility  Ite  adopted  in  tJie  case 
of  hydruria  sequential  to  grave  palpitation,  I  do  not  see  Iho 
emallesf  locus  slaiuli  fur  such  explanation,  when  the  discharge 
follows  Bimplo  jtanestJiesia.  Here  the  rationale  is  the  same  as  in 
the  case  of  hysteric;U  diuresis ;  and  so  long  us  the  immediate 
tiKi^hiuiism  of  the  latter  continues  in  its  present  obscurity,  we 
^UUAt  remain  iu  ignorance  of  that  of  the  former. 
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(d)  Albuminuria  occurs  every  now  and  then  in  cases  of  cardiac 
disease,  especially  of  dilatation  and  tricuspid  insuflBciency,  the 
tendency  of  wbicli  is  to  congest  the  viscera.  The  cortical  and: 
tubular  substances  remuiu  texturally  souud.  *  The  characters  o£ 
tliis  form  of  albuminous  flux  are  as  follows  :  it  is  a  passing  phe- 
nomenon, sometimes  disappearing  spontaneous!)-,  sometimes 
yielding  to  treatment ;  the  allnimen  is  always  small  in  amount ; 
the  specific  gravity  of  the  fluid  never  falls  very  low,  its  colour 
remains  unaffected  and  its  smell  wholly  free  from  that  whey-like 
odour  to  wliich  I  long  since  drew  attention  as  notably  significaut 
of  "  Bright's  disease."  t  A  few  casts  of  the  tubules  occasionally 
appear.  % 


IV. — Dilatation  of  the  Heart. 

517.  (a)  By  dilatation  of  the  heart,  is  understood  that  state  in 
which  the  capacity  of  its  cavities  is  increased  disproportionately 
to  the  thickness  of  their  walls.  It  occurs  in  three  forms :  lii/pcr- 
trophoui  dikttfUion,  where  dilatation  predominates,  but  the  walla 
are  somewhat  thicker  than  in  healtli ;  simple  dilatntiov,  where  the 
walls  are  of  such  thickness  as  would  be  normal,  had  the  capacity 
remained  unchanged ;  and  attenuated  dilatation,  in  wliich  the  walls 
are  distinctly  thinner  tlmn  in  health, — to  such  a  degree  that  the 
thickness  of  the  wall  of  the  left  ventricle  may,  in  some  points, 
positively  not  reach  one  line.  Clinically,  as  well  as  anatomically, 
the  characters  of  dilatation  are  obvious  in  proportion  to  the  excess 
of  capacity  over  thickness ;  and  the  description  of  the  disease 
about  to  be  given  must  be  understowl  to  refer  to  cases  in  which 
such  excess  is  prominently  marked. 

(6)  Dilatation,  carried  to  serious  amount,  nsually  involves  both 
rentricles  ;  one,  however,  to  a  gi-eater  extent  than  the  other.     The 

ease  is  not  uncommonly  limited  to  the  right,  very  rarely  to 
the  left,  ventricle.  The  form  of  the  dilated  ventricle  becomes 
globular,  and  the  apex  of  the  heart  so  rounded  nfl',  tliat  it  may 
with  difficulty  be  identified  The  transverse  measurement  of  the 
orgim  undergoes  much  greater  increase  than  the  vertical.  In  rare 
instances  the  auricles  are  predominantly  aflected. 

(c)  Dilatation  of  the  orifices  only  occurs,  as  a  rule,  where  both 

•  G.  Smith,  U.  C.  H.,  Males,  voL  xL,  p.  196  ;  oIjso  Couch,  U.  C.  H.,  Fomalci,  vol, 
vlL,  pp.  341 — 3*5.     But  rxunplos  of  Uie  fact  are  of  daily  occunvDca. 

t  (-■lin.  Leot,  Lmnccl.  \*iV,  vol.  i. 

;  Juit  u  th»>-  ilo  in  jiyilitis,  in  juiiiiJioo  (Scott,  U.  C.  H.,  FtnwJee,  Vol.  v.,  p.M), 
aoil  prolMbly  in  a  variety  of  ollior  aifwclioiia. 
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auricle  anil  ventricle  on  tbo  Kamo  side  arc  implicated  :  insutiiciency 
tif  uitLer  aiiriculo-vcntrieular  valve  mny  thus  be  produce<l  inde- 
l>eudontIy  of  structural  disease,  or  even  dynamic  imperfection,  in 
itaelf. 

(</)  Dilatation,  especially  when  piL'ilied  to  extremes,  notably 
impairs  tlic  activit)'  of  the  blood's  movement  through  the  heart, — 
licnco  follows  a  tendency  of  variable  force  to  accumulation  of 
bloiKl  in  the  cavities.  The  physical  signs  of  such  accimiulation 
may  occasionally  be  caught  during  life,  and  after  death  grumoua 
coagola  are  commonly  found, — the  tendency  in  question  being 
sometimes,  though  rarely,  counteracted  by  the  actual  mode  of 
dissolution. 

(0)  The  tissue  of  the  dilated  walls  is  more  or  less  soft  and 
flabby — and  if  this  deficiency  of  firmness  be  disproportionately 
marked  at  any  particular  spot,  the  ventricle  may  there  yield, 
undergo  pouching,  and  a  true  aneurism  of  the  heart  ensue.  The 
colour  of  the  muscular  subsUinco  may  Iw  deep  brownish  re<l, 
•niemically  pale,  or  mottled  yellowish  brown.  Microscopically, 
the  fibre  is  deficient  in  striated  character,  and  granular  looking ; 
fat,  extra-  or  iutru-sarcolemmous,  may  exist ;  and  in  some  casea 
tJje  aii()earancee  of  adventitious  cellulo-tibroid  texture  are  traceable, 
the  muacolar  substance  being  locally  or  patch  ily  cirrhosed  and 
atrophons. 

51S.  Causes  antl  AtechanUm. — If  any  one  of  the  affections  of  the 
orifices  of  the  heart,  tabulated  in  a  former  place  as  efficient  cauaea 
of  hyiH-rtrophy  [487],  act  upon  a  heart  of  weak  resistant  power, 
luid  predisjMJsed  to  suffer  from  an  under-pnr  force  of  nutrition,  the 
result  of  the  eccentric  pressure  of  the  blood  on  the  endocardial 
rariacd  will  be  detrusion  outwards  of  the  walls  and  expansion  of 
tJio  cavities. 

But  no  constant  ratio  holds  l>etween  the  amount  of  dilatation 
^•nd  the  apparent  valvular  difficulty  or  difBculticft :  and  in  certain 

IMS  DO  statical  valvular  mischief  can  be  satisfactorily  ascertained, 
— while,  as  far  as  can  be  judged,  no  dynamic  disturbance  has 
exictcd  during  life  playing  upon  the  orificea.  Hence  it  ia  suj)- 
)|iOMd  tiiat  weakness  of  the  heart's  fibre,  pure  or  independent  of 
definite  structural  change,  renders  the  walls  of  the  organ  incapaldo 
of  resisting  llje  eccentric  strain  arising  under  the  ordinary  effort  of 
the  circulation. 

But,  there  is,  besides,  tlie  infiuoncc  of  mecluinioal  difficulty 
beyond  the  heart  itself  t«i  be  considered.  Dm*  aneuriam  of  tlic 
aorta,  especially  of  its  arch,  entail  dilatatiouof  the  left  heart?  The 
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vety  CMMflitl^  tB^gkt,  bat  ftoat  of  tiM 
of  the  doctrioe  kw  acfcr  bsB  giwB.  I  kaov,  aa 
-  of  obcoTBd  &ct,  tkak  not  Ob  aaOait  oocbk  of  nt«  or 
of  balk  of  tbe  leA  Tentride  maj  exkt,  cfcn  wboi  •  tbj  bu^ge  wae 
or^gioateo  jort  abore  die  tjgiuuiJ  valra;  aad  heaee  fed  d»- 
poMd  to  bdiefe  that  dilated  bTportnpby  aod  anfarJMn,  wfata 
loBad  togetber,  an  maini  j  rdated  aa  jabA  lecalta  at  a 


Ponriatcnt  eafUBnj  ubaiiuetiua  in  miooa  nrgma  is  («finan]/_ 
aoppoawl  to  dilate  tbe  beart  in  tbe  eoone  of  tzaw.    Ibe  i 
neatly  osed  in  ooasidenng  tbe  power  of  icnal  obstraetun  to  pro-' 
daee  bTpertnph j,  will  wffij  in  tbe  case  of  dilatatinn.  quoad  tbe 
meehanirw  of  tbe  qoestion  (p.  289). 

The  inflneoce  of  all  ohstractTTe  dinoMfii  of  tbe  bmis  of  a^jxi- 
atiog  diarecter  in  dilating  tbe  right,  and  ereBtaallj  tbe  left, 
heart,  baa  long  been  knoim.  ICere  capQlary  obstnictioo  and 
deatrnetion  will  not  foffioe  for  tbe  purpose ;  for  as  a  mle  tbe 
heart,  instead  of  rising  above,  (alls  below,  the  par  of  bealtbj  balk 
in  pbtbisia.  A  probable  enough  explanation  is  tb&t  in  phthisis 
the  maas  of  tbe  circulating  blood  undergoes  gradoal  decrease, 
portional  as  it  were  to  the  capillary  destmctkn  within  the  InngJ 
Again,  it  maj  be,  that,  as  W.  T.  GairdQer  suggests,  enlargemeDt 
of  the  heart  takes  place  in  collapse  of  the  long  and  emphysema, 
''because  the  expansion  of  the  thorax  iu  inspiration  tends 
constantly  to  overload  the  heart."  • 

There  still  remain  cases  wherein  dilatation,  inexplicable  on  any 
of  tbe  theories  now  reviewed,  appears  traceable  to  some  intrinsic 
faoltin  the  heart  itself,  the  nature  of  which  remains  unrevealed. 

519.  lUpulaiont. — It  seems  somewhat  like  "  slaying  the  shtiu," 
to  denounce  the  dr>ctrine  of  absolute  mutual  repnlsioa  between 
cardiiic  diseases,  such  as  dilatation,  attended  with  venosity  of  the 
blood,  and  active  tuberculization.  A  single  fact,  elsewhere 
recorded,  would  suffice  to  show  the  theory  cannot  stand.-f* 

Caaoa  occasionally  occur,  telling  both  for  and  against  tlse  theory. 
Tbna  'a  patient  may  be  tuberculous,  and  then  become  the  sub-  ^ 
ject  of  dilatation  and  tricuspid  regurgitation,  while  pre-existing 
tubcrdccitlRT  becomes  quiescent  or  undergoes  retrograde  changes : 
and  yet  the  death  of  such  a  patient,  whose  life  holds  ua  at  the 
time  despite  a  persistent  partial   asphyxia,   maintained  by  the 

*  llrll.  *n<l  For.  Mml.  Chir.  Rer.,  Jnly,  18SS. 
f  DImimm  of  the  Lmin,  «(1.  4,   i>.   607  (A) :  kUo  Crocolt,  CT.  C.  H.,  Malt^  roL 
iTlli.,  p.  118. 
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hearl-disease,  may  be  in  fuct  evoutually  due  to  the  ucute  develop- 
ment of  grey  gi-anulations.* 

520.  In  order  aa  far  ob  possible  to  ensure  precision,  it  seems 
lulvisable  to  consider  apart,  dilatation  involving  the  hctirt  as  a 
whole,  and  dilatation  of  particular  cavities.  The  student  will, 
however,  bear  in  miud  that  the  latter  cases  are  rare,  and  of 
relatively  small  practical  import^ince. 


A.^-OEXEKAL  DILATATION. 

521.  P/it/sical  aii^n3.—  (a)  The  ai>ex-beat  is  very  indistinctly 
visible,  or,  if  the  patient  Ite  full  in  person,  actually  invisible ; 
when  seen,  it  may  fall  nearer  the  sternum  than  the  natural  point 
of  the  ajiex-beat,  in  couseijaeuce  of  the  rounded-oflf  form  of  the 
heart  annullin'f,  or  lessening  the  clearness  of  definition  of,  the  true 
apex ;  if  tlie  dilatation  be  considerable,  the  apex  strikes  the  sur- 
face belon)  the  fifth  interspace.  The  impulse,  whether  more 
extended  than  natunil,  or  limited  to  the  fourth  and  fifth  int-er- 
spaoes,  frequently  exhibits  the  quasi-undulatory  character.  There 
is  no  i)romincuce  of  the  cardiac  region. 

(6)  As  felt  by  the  hand,  the  shock  is  feeble  in  proportion  to  the 
puritj'  of  the  dilatation  :  the  upex-beat,  though  visible,  and  though 
movement  be  nowhere  else  visible,  frequently  cannot  be  distin- 
guished by  the  finger  fmm  the  impulse  of  the  ventricles  generally, 
— an  evidence  of  extreme  motor  feebleness.  The  impulse,  non- 
vibratile,  either  consists  of  a  short  feeble  slap,  followed  by  a 
sudilen  fall  back  of  the  organ,  or  of  a  more  prolonged  faint 
tremulous  motion.  The  force  of  successive  beats  is  unequal ; 
their  rhythm  may  be  irregular  to  a  slight  or  to  the  very  highest 
degree;  and  there  may  be  a  want  of  perfect  uniformity  in  the 
point  of  the  surface  struck  by  the  heart  in  the  successive  l>eats 
of  a  series,  quite  independently  of  the  influence  of  respimtiou. 
Palpitation  may  notably  increase  the  force  of  impulse,  though  it 
often  does  so  but  very  slightly. 

(e)  lljc  tntnuity  of  |)ercussion-dulnoss  in  the  sujwrficial  cardiac 
region  is  not,  as  it  probably  may  occasionally  bo  in  hj-pertrophy, 
iocrea«e<] ;  and  in  cases  of  attenuated  dilatation  the  parietal 
regi«tance,  it  is  averred,  may  be  loss  marked  even  than  in  the 
•tate  of  health.  Both  these  slgfns  arc,  to  say  the  least,  difficult 
of  detection  and  insignificant  in  value.  The  phenomenon  of  hori- 
zontal conduction  of  jiercussion-sound  [72]  mu.'it  always  interfere 

*  CUn.  Loct.,  am  of  Uulua,  Mod.  TUnM,  February,  lSi7 
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with  botli.  The  areas  of  dulness,  deep  and  sujierlicial,  are  botli 
widened:  the  former  inclines  to  squareness  of  outline,  the  truus- 
verse  diameter  of  the  heart  having  jiroportioually  undergone  » 
uotubly  greater  increase  than  the  verticaL 

(f/)  The  systolic  sound  varies  in  characters  acconling  as  the 
cardiac  tissue  is  firm  or  soft, — a  variation  which  is  intelligible 
whether  muscular  action  be,  or  be  not,  accepted  as  an  actual  part- 
cause  of  the  sound. 

In  tlio  first  place,  if  the  fibre  be  firm  and  fairly  nourished,  the 
heart's  systolic  sound,  both  at  the  base  and  apex-region  is,  gene- 
rally 8i)eaking,  though  short  and  abrupt,  full-toned  and  of  higher 
pitch  than  in  health.  It  is  superficial,  appearing  to  be  produced 
close  under  the  spot  of  chest-surface  ausculted;  its  maximum 
point  is  generally  slightly  lowered.  The  diastolic  successor  is  not 
specially  affected.  Both  sounds,  as  heard  at  the  top  of  the  ster- 
num, bear  the  natural  relationship,  in  point  of  intensity  and 
resonance,  to  those  audible  over  the  heart  itself, — a  circumstance 
which  in  occasional  cases  of  enfeebled  cardiac  impulse  may  help 
the  observer  signally  in  excluding  hydropericardium,  as  a  possibly 
existent  state. 

In  the  second  place,  if,  on  the  contrary,  the  dilated  ventricle  be 
soft,  flabby,  or  fatty,  the  first  sound  may  be  very  weak,  faint, 
toneless,  and  of  high  pitch  ;  and  the  second  so  feeble  as  to  bo 
inaudible  at  the  apex,  especially  if  the  heart's  rhythm  be  markedly 
irregular. 

So,  too,  upon  the  quality  and  mass  of  the  heart's  texture  will 
depend  the  extent  to  which  the  sounds  are  trausmitteil  through 
and  over  the  chest ;  if  the  dilated  ventricles  be  well  nourished, 
and  d  fortiori  at  all  hypertroi)hou8,  the  sounds,  api>roaching  in 
attributes  those  of  hyj)ertrophy  with  dilatation,  will  be  widely 
diffused,  and  clearly  audible  in  the  right  back ;  if,  on  the  con- 
trary, the  dilated  heart  be  a  soft,  flabby  one,  the  area  over  which 
its  sounds  are  audible  may  bo  extremely  limited. 

A  slapping  noise,  the  intensity  of  which  may  be  increased  l»y 
causing  the  patient  to  bend  forwards,  is  sometimes  produced  by 
the  collision  of  the  heart  against  the  side. 

Dilatation  is  not  habitually  productive  of  any  intra-cardiac 
murmur,  unless  the  morbid  state  has  proceeded  to  such  lengths 
as  to  render  certain  valves  incompetent  to  close  their  orifices : 
this  may  occur  with  the  tricuspid,  more  rarely  with  the  mitral, 
and  still  more  rarely  with  the  aortic  valves.  The  murmurs  thus 
engendered  are,  of  course,  always  regurgitant ;  but  they  do  not 
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aiwsys  occur  when  tlieir  pbysicul  cause,  iucompeteucy  of  the 
vulves,  actually  exists,  inasmuch  as  the  strength  of  the  ventricles 
is  sometiuiea  incapable  either  of  giving  the  necessary  impetus  to 
the  regurgitating  stream,  or  of  calling  forth  such  energy  of  ita 
own  systolic  reaction  on  the  part  of  the  aorta,  as  is  required  for 
the  jiroduction  of  murmur.  It  is  also  possible  that  dilatation,  by 
giving  an  unnatural  direction  to  the  blood-current,  may  engender 
murmur  [10(5,  «]. 

Are  reduplications  common  when  the  ventricles  are  unequally 
dilated  ?  I  think  so ;  but  my  number  of  observations  on  the 
jKiint  is  too  small  to  justify  a  positive  assertion  [103,  k  (2)]. 

522.  Symptoms. — Few  affections  vary  more  notably  in  the 
intensity,  few  agree  more  completely  in  the  character,  of  theii 
lo<"al  and  general  symptoms,  than  general  dilatation  of  the  heart. 
To  describe  all  the  degrees  clinically  observable,  modilied,  too,  as 
tbey  are,  by  the  idiosyncrasy  of  the  individual  and  by  the  manner 
of  complication  with  changes  structural  or  functional  of  other 
parts,  would  prove  an  endless  task  ;  it  will  suffice  to  place  before 
the  reader  a  picture  of  the  maximum  amount  of  suffering  Uie 
disease  entails. 

And  it  is  important  to  remember  that  cases,  in  which  dilatation 
of  the  heart  existA  in  an  isolated  state  symptomatically,  are  rare : 
in  the  first  place  such  dilatation,  as  an  actual  pathological  state, 
is  uncommon  ;  and,  sec.on<ily,  advice  is  scarcely  sought  until  some 
of  the  secondani'  lesions  make  themselves  felt  through  their  own 
special  disturbances  of  function. 

523.  Taking,  then,  as  our  imaginary  mo<lel,  a  case  of  highly 
marked  general  dilatation,  attended  with  the  ordinary  secondary 
changes  which  time  works  out,  the  failures  of  the  various  fuuctions 
will  bo  found  of  the  following  kind. 

(a)  Tlio  patient,  habitually  irritable  and  melancholy,  breaks 
from  time  to  time  into  fits  of  despondency  and  petulant  complaint ; 
he  is  dcticicut  in  energy,  both  mental  and  Innlily — the  dislike  to 
movement  is  only  overcome  under  the  persuasion  that  exercise  is 
in  some  measure  essential  ;  the  strength  fails  ;  the  weight,  unless 
lactitiouiily  sustained  by  dropsies,  falls  verj'  notably ;  sleep,  in 
the  real  sense  of  the  term,  is  rarely  cujoyetl, — fitful  dozes, 
abruptly  iutcmiptcd  by  startings  and  frightful  drcjuns  (true 
incubus  is  not  more  common  than  in  persons  free  from  heart- 
disease),  are  its  nearest  substitute;  habitually  the  patient  lies 
with  his  head  high,  and  when  mider  the  pressure  of  a  fit  of 
dyspocea,  or  "  airdiac  asthma,"  uuablc  even  to  lean  backwards,  he 
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Lenda  the  head  fonnvda,  or  siU  erect  vith  the  feet  Iwogiog  <    

tif  bed ;  hu  debOitj  aoid  dropsical  anwiddiaea  pivreat  him  from 
amaxmag  aome  of  the  peculiar  poetaras  ia  wfaidithe  subject  of 
pnlmoQaiy  spaonodic  astkuui  stniggies  ior  bresUi.  Bui  there 
are  caues  of  well  marked  dHaimtioo  in  which  the  patient  habitually 
keeps  the  head  low ;  I  have  known  it  coostantlf  maintained  oo 
the  level  of  the  shoolderB.  Xaj,  where  in  addition  to  getMral 
diUtation  of  the  heart  there  exist  cardiac  dj^moBtL,  ooogeataoo  of 
the  Innga  and  Ljilro-thorax,  the  soffiErer  vatctj  as  I  have  not 
nnoften  seen,  be  easieat  with  the  head  low.  The  explanation  is 
the  same  as  in  the  case  of  hydropericarditis  (p.  223,  note). 

(b)  Chilliness  of  the  extremities,  livid  disooloration  of  the  pro- 
minent parts  of  the  fiu%,  mottled  with  patches  of  salluw  and 
earthly  tint,  or  varied  by  leaden  or  almost  blade  discoloration 
about  the  eyes  and  month, — conditions  of  colour  all  of  them  most 
marked,  as  a  rale,  in  the  morning ;  lividity  or  blaeness  of  the 
lower  extremities  generally,  with  excess  in  particolar  8pot«, — 
spots  which,  eveutually  falling  into  a  state  of  absolutely  stagnating 
circolation  and  thrombosis,  slough,  independently  of  calcification 
ur  inflammation  of  the  arteries  or  veins  or  of  embolism ;  and, 
lastly,  anasarca,  softly  pitting,  spreading  from  the  feet  to  the 
abdominal,  ami  even  the  thoracic,  walls,  the  external  genit&l 
organs,  the  face  and  neck,  rarely  the  upf>er  extremities, — con- 
stitute a  series  of  conditions  showing:  how  deeply  the  tcgumentary 
structures  suffer. 

(c)  In  the  locomotive  systetn  tlicrc  is  little  to  notice.  The 
juints  remain  unaffected.  I  have  seen  h«morrhage  into  the 
sheath  of  the  rectus  abdominalis.* 

(</)  Anorexia  and  nausea  may  be  habitual.  The  latter,  indeed, 
occasionally  becomes  the  dominant  source  of  suffering, — the  sense 
of  nausea  scarcely  ever  ceasing,  while  the  simjOcst  food  in  the 
smallest  quantities  is  invariably  rejecte<l.  In  this  state  there 
may  be  no  biliary  derangement,  and  the  epigastric  region  be  per- 
fectly free  from  pain  or  tenderness.  The  mechanism  of  the 
symptom  probably  varies  in  diflereut  cases, — sometimes  depending 
on  mechanical  congestion  of  the  gastric  mucous  membrane, 
sometimes  on  mechanical  pressure  by  the  heart  from  above,  some- 
times on  peculiar  secretion  [olG,  (>],  and  sometimes  on  reflex 
irritation  of  the  vugus  nerve.  I  have  occasionally  known  such 
nausea  disappear  spontaneously  after  having  resisted  all  kinds  of 


llUhiti,  V.  C.  11.,  Konmlet,  vol.  zi.,  ji.  289. 


CARDIAC  DTLATATTOX. 


31 ; 


«Iiparently  ratioiinl  trcafnient  for  weeks  fogetlicr.  The  tongue 
(unless  porae  intercurrent  state  exist  to  modify  its  characters)  is 
broad,  full,  not.  always  pitted  at  the  edges,  however,  and  of  dark 
purplish  {.Tound, — the  fauces  venously  injected.  Utttmorrhagc 
may  occur  from  various  parts  of  the  alimentary  mucous  tract;  1 
have  Been  this  in  the  case  of  the  bowels,  when  the  dilatation 
alone  seemed  its  direct  cause,  but  do  not  feel  positive  that  hremor- 
rhage  from  the  stomach  has  occurrerl  under  my  observation,  unless 
there  were  intermediate  high  congestion  of  tlie  liver, — the  hepatic 
system  may  act  as  a  sort  of  safety-valve  of  the  stomach,  until 
itself  grows  over-loaded.  Haemorrhoids  are  not  so  common  as 
might  lie  expected. — the  bowels  habitually  constipated,  or  alter- 
nately relaxed  and  confined, — the  discharges  dark.  The  liver  is 
more  or  less  oongested :  the  hejtatic  system  suflers  first,  the 
portal  secondlj' ;  unless  both  are  implicated,  the  size  of  the  orgau 
is  not  sufHciently  increased  to  affect  the  results  of  percussion 
notably:  the  texture  of  the  lobules  may  remain  perfectly  sound. 
Positive  jaundice  does  not  occur  from  this  state  of  the  liver  alone ; 
bat  I  have  seen  a  faint  yellowish  tint  daring  life,  where  death 
.disclosed  notliing  but  hepatic  congestion  to  account  for  it.  Ascites 
t  follows  on  anasarca ;  I  have  no  experience  of  the  perifonseaV  dropsy 
SB  a  precnrsor  of  the  eub-cataneous. 

{e)  Venous  stagnation,  with  its  consequences,  occurs  in  the 
lungs.  — Here  may  be  enumerated  oppressed  or  sighing  breathing, 
and  eventually  orthopnosa,  complete  and  habitual,  with  occasional 
jMiroxysms  of  dyspnoea  [64'2].  The  respiration  may  actually  stop 
when  the  patii-nt  dozes  off, — as  if  the  influence  of  the  will  were 
necessary  to  sustain  the  act,  Tliis  is  probably  a  symptom  of  fatal 
augur}', — as  it  certainly  proved  in  the  few  cases  of  the  kind  that 
liavc  fallen  under  my  notice. 

But  in  point  of  fact  all  the  varieties  of  cardiac  dyspnoea  arc 
ob•^cr^•e<^,  and  to  the  section  on  that  form  of  respirator}'  disturb- 
ance the  reader  is  requested    to  turn   f'r   further  iuformntioii : 

tide  CaBCUC  lJRF.ATmjCS»KK8.S. 

In  addition  cough,  dry,  harassing,  and  even  convulsive,  ur 
accompanied  witli  expectoration,  serous,  rarely  frothy,  or  stained 
or  streaked  with  blood,  or  mixetl  with  a  little  blood,  fioid  and 
dark,  or  in  pellets,  increases  tlic  distress.  Tlie  physical  signs  of 
bronchitis,  or  of  pulmonary  congestion,  irregularly  disseminated, 
though  most  marke<l  nt  the  posterior  bases,  of  pulmonary  ccdema, 
or  of  pulmonary  ajtoidexy,  may  be  found, — actual  ha'moptyi«is  to 
llttge  amount  may  accompany  the  latter  state  quite  indejiondcnfly 
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of  mitral  disensc*  In  rare  instances  considerable  hffimoptysiis 
occurs,  where  the  anatomical  conditions  of  pulmonarj"  apoplexy 
are  not  to  be  foimd  after  death.  + 

{/)  The  organs  of  circalation  themselves  furnish  the  following 
symptoms.  Feeble,  fluttering,  distressing  palpitjition,  increased 
by  the  slightest  movement,  either  occurring  from  some  obvious 
cause,  or,  as  frequently,  without  apparent  exciting  influence,  is 
a  standing  source  of  misery  to  those  sufferers.  So.  too,  is 
uneasiness  in  the  cardiac  region,  of  characters  most  difficult  to 
describe, — of  an  intensity  varying  between  a  mere  sensation 
which  constantly  reminds  patients  that,  as  they  often  express 
themselves,  "  they  have  a  heart,"  (the  mildest  form  of  cardiac 
parsBsthesia)  and  the  agony  of  angina, — paroxysms  of  which  may 
actually  occur  and  put  an  end  to  existence.  Tenderness  on  pres- 
sure may  be  discovered  over  the  heart  in  some  rare  cuses. 

The  pulse  is  either  natural  in  frequency,  small,  feeble,  and 
abnormally  posterior  in  time  to  the  ventricular  systole,  but 
regular ;  or  it  is  frequent,  quick,  narrow,  feeble,  short,  fluttering, 
polycrotous,  and  irregular  both  in  force  and  rhythm.  The  latter 
state  is  either  limited  to  the  j)eriod8  of  palpitation,  of,  if  constant, 
is  indicative  generally  of  softness  of  the  heart's  texture.  True 
iutermittence  is  rare.  The  superficial  pulses  are  not  visible. 
Faintness,  rarely  lapsing  into  actual  syncope,  occurs  from  time 
to  time. 

The  sphygmograph  exhibits  to  tlie  eyo  the  various  tactile 
characters  just  enumerated, — but  gives  no  specific  trustworthy 
diagnostic  information  {cide  Atpkndix). 

(y)  Swelling  of  the  abdominal  lymphatic  glands  is  said  some- 
times to  take  place:  I  have  never  seen  it, — possibly  because 
sufficient  search  was  not  made. 

(//)  The  kidneys  are  jiassively  and  mechanically  congested  like 
the  lungs  and  liver ;  the  renal  regions  may  be  tender  on  deep 
pressure  posteriorly  ;  but  I  have  never  known  the  organs 
sufficiently  increased  iu  bulk  to  cause  any  positive  extension  of 
the  area  of  their  postero-lumbar  percussion-dulness.  The  urine 
is  small  in  quantity,  high  coloured,  loaded  or  not  with  lithates. 
Albuminuria  may  occur  from  mere  renal  congestion, — Ibe  urine 
possessing  the  characters  already  described  under  the  head  of  cardiac 


•  F.isbtiry,   a.  C,  H.,  M«If».  vol.  x..  p.  188  ;  WTilttAlcer,  IT.  C.  H.,  Male*,  Tol. 
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flax :  [51G,  d]  tliia  smptom  oftx^n  (lisappcnrs  spontaneously,  ami 
may  almost  always  be  quickly  rcmoveti  by  certain  measures 
directed  to  the  kidneys,  especially  cupping  or  drj'-cupping.  In 
rare  instances  spont^jneous  liydruria  occurs  temporarily ;  I  hove 
known  most  copious  diuresis  of  the  kind  preceded  by  violent 
rigors,  for  which  no  cause  could  be  detected. 

(i)  Sexual  inclination  and  power,  though  weakened  materially, 
are  not  annulled, — rupture  of  a  dilated  heart  has  occurred  in  artu 
eoititt.  It  is  said  that  uterine  hemorrhage  is  sometimes  traceable 
solely  to  dilatation  of  the  lieart :  the  statement,  unconfirmed  by 
any  caaes  tliat  have  fallen  under  my  notice,  seems  to  stand  in  need 
of  corroboration.  I  certainly  have,  nevertheless,  seen  some 
instances  of  profuse  menstruation  in  females  of  an  age  more  or 
less  advanced  beyond  thirtj', — and  in  whom  coexisting  mechauiad 
congeatiou  of  both  liver  and  kidneys  made  it  probable  enough, 
that  a  similar  condition  of  the  uterus  might  have  played  a  part  in 
increasing  above  imr  the  quantity  of  catamenial  discharge  through 
t)ie  vagina. 

[k)  More  or  less  congestion  of  the  enoephalon  can  scarcely  be 
escajKHl,  where  the  face  exhibits  marked  indications  of  stagnating 
circulation.  The  dull  cej)halalgia,  inability  to  exercise  the  mind, 
heaviness,  torpor,  somnolence,  semi-coma,  and  finally,  coma,  that 
mark  the  progress  of  these  caaes,  are  thus  explicable.  Cerebral 
haemorrhage  and  acute  softening  both  stand  in  uudetennined 
relationship  to  dilatation :  unless  intra-cardiac  thrombosis  have 
intervened,  dilatation  is  not  per  se  a  suflicing  cause  of  cerebral 
embulism  [741,  «].  No  matter  what  the  amount  of  mechanicul 
congestion  may  have  been  about  the  face  and  head,  it  has  never 
occnrrod  to  mo  to  witness  con^Tilsivc  seizures,  even  distantly  allied 
in  character  to  the  epileptic,  as  results  of  that  congestion. 

(f)  Congestion  of  the  spinal  cord  may  be  the  cause  of  certain 
reflex  phenomena,  spasmodic  cough,  startings  from  slumber  with 
afl'righr,  and  cunvulsive  movementa  of  short  duration  on  waking 
from  sleep. 

(m)  ilusca-  volitantos,  luminous  vision,  fullness,  wateriness, 
and  injection  of  tlic  eyclialls  ;  tinnitus  aurium,  dulness  of  hear- 
ing ;  with  deticiency  of  smell,  and  occasional  epistaxis,  from  con- 
gestion of  the  Schnoideriun  membrane  ;  all  indicate  participation 
on  U>c  port  of  the  organs  of  sense, 

Qronping  the  systemic  and  the  pulinonarj'  olwtructions  as  two 
aeparatc  classes,  iho  former  have  occurred  under  my  observation 
almost  invariably  Iicforo  the  latter:  Hope  taught  the  converse 
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Mqnenoe,  bnt  apparently  on  theoretical  rather  than  on  clinicMl 
gronnds. 

524.  Diagnoiis. — Tlie  diagnosis  of  dilatation  of  the  heart  turns 
mainlj  on  the  following  pointa  : — Weak  action,  qnasi-undolatorjr 
impolse,  indistinctness  of  the  apex-beat ; — increased  area,  vrith 
sqnarenees  of  outline,  of  the  percossion-dolness,  the  whole  not 
lowered  in  proportion  to  its  width  ; — heightened  pitch,  shortness, 
abruptness  of  the  systolic  sound,  or  great  deficiency  of  tone  in 
certain  c-ases,  with  prolongation  of  the  post-systolic  silence ; — 
peculiar  character  of  the  pulse; — and  signs  and  symptoms  of 
systemic  and  pulmonary  obstruction  and  congestion. 

(a)  Simple  hypertrophy  is  distinguished  from  dilatation  by  the 
forcible  action  of  the  heart ;  by  the  praecordial  bulging ;  by  its 
distinctly  localised  tlirusting  impulse  ;  by  the  heart  bein;.'  lowered 
in  proportion  to  the  general  area  of  dulness  ;  by  the  muffled  dul- 
ness  and  prolongation  of  the  first  sound  and  shortness  of  the  first 
silence ;  by  the  characters  of  the  pulse ;  aud  by  the  systemic 
signs  being  those  rather  of  an  excited  than  of  a  stagnating  circula- 
tion- Every  one  of  these  characters  differs,  more  or  less  decisively, 
from  those  of  dilatation. 

(A)  Eccentric  or  dilaUtl  hypertrophy,  also,  has  its  forcible  action, 
prtecordial  arching,  and  distinct  apex-beat ;  the  heart  is  lowered  in 
the  proportion  of  its  bulk  ;  the  systolic  sound  is  loud  and  powerful ; 
and  the  pulse  differs  from  that  of  dilatation.  The  only  difficulty 
comes  of  the  fact  that,  if  the  cavities  be  more  increased  in  capacity 
than  the  walls  ui  thickness,  the  systemic  and  pulmoniuy  signs  may 
incline  to  those  of  pure  dilatation. 

(c)  Mitral  reyurgitant  disease  will,  under  ordinary  circumstances, 
be  distinguished  from  dilatation  by  its  sjwcial  systolic  murmur  ut 
the  left  apex,  and  by  the  more  forcible  impulse :  for  some  amount 
of  hyi)ertrophy  in  the  vast  majority  of  ciises  ensues  on  the  valvular 
disease.  Still  there  are  two  kinds  of  possible  fallacy.  On  the 
one  hand  j)ure  dilatation  may  be  attended  with  the  murmur  indi- 
cative of  regurgitjint  disease  of  the  mitral  valves,  though  those 
valves  bo  sound.  On  the  other  hand,  organic  mitral  regurgitation 
may,  jrro  tempore,  be  murmurless.  Now,  the  first  difficulty  will 
occur  where  the  orifice  is  so  much  diluted  that  its  valve,  though 
perfectly  sound,  has  ceased  to  be  of  sufficient  size  for  purposes  of 
complete  closure  [109],  Tliere  are  no  possible  means  of  dis- 
tinguishing such  rcffurgitntion  from  that  induced  by  actual  disease 
of  the  valve  :  happily,  the  pheiionienott  is  very  rare  ;  and,  as  the 
other  characters  of  dilatation  must  be  present  in  a  high  degree, 
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the  treatment  will  not  err.  The  second  difticnlty — tliut  of 
murnuirless  org^nnic  regurgitation — will  nrise  from  fecbloiiesa  itf 
the  bjickward  current,  it«elf  depending  ou  toinporar}'  general 
collapse,  or  weakness  limited  to  the  heart;  if  the  heart's  vigor 
improve,  either  spontaneously  or  by  treatment,  mitral  murmur 
becomes  audible. 

(</)  Dilatation  differs  from  chronic  pericardial  effusion  by  the 
square  outline  of  its  duluess  ;  by  the  distauce  from  the  clavicle  to 
the  spot  of  the  apex-ljeat  being  natural  or  incretised ;  by  the 
heart's  sounds  being  superficinl,  and  of  about  the  same  strength  at 
the  probcardinl  reijion  as  of  (lif  to/i  of  the  sternum  ;  by  the  <lulne8a 
not  extending  above  the  tiiinl  rib ;  and  by  tiie  total  idisencc  of 
friction-sound,  no  matter  in  what  position  the  patient  be  placed. 

52.5.  Prognosis. — Habitually  a  most  serious  disease,  the  danger 
of  dilatation  increases  dire(Uly  as  the  excess  of  the  capncity  of  the 
cavities  over  the  thickness  of  their  walls ;  directly,  too,  as  the 
BofcncM  and  flabbiuess  of  the  heart's  .tissue;  directly,  too,  as  the 
gcut-ral  dttioieucy  of  tune  in  the  system  and  impoverishment  of  llie 
blood.  Once  dropsy  has  supervened,  life  can  with  difficulty  be 
prolonged  by  art  beyond  twelve  or  eighteen  mouths. 

Under  certain  i)eculiar  circumstances  dilatation  of  the  cavities 
may  be  a  much  less  grave  affection.  Larcher  and  others  have  shown 
that  in  pregnancy  general  dilatation  may  occur  of  a  tenijiorary 
kind ;  and  Beau  has  apjiarently  proved  that  in  cases  of  cardio- 
tlijToid  exophthalmos  dilatation  may  prove  a  passing  occurrence.* 

526.  Treatment. — Dilatation  of  indubitable  existenc-e  is  not  re- 
movable by  trealmuiit :  those  doubtful  cases  of  the  disease,  which 
Hope  professed  to  cure,  bear  no  claim  to  scientific  recognition. 
Still,  tliough  it  be  not,  in  the  highest  sense,  a  curable  affection — 
though  art  cannot  remove  dilatation — art  can  render  dilatation 
J  beanible  and  even  unfelt.  In  conducting  the  treatment,  the 
essential  clinical  element  of  the  disease,  weakness  (whether  dilata- 
tion  be  primary  or  secondary),  must  be  constantly  held  in  view, 
■11  debilitating  measures  systematically  avoided,  and  ever}' effort 
made  to  improve  the  heart's  tone  without  exciting  its  irritability. 

The  statements  made  in  a  former  place  (p.  175)  concerning 
the  influence  of  digitidis  would,  if  well  founded,  untitle  us  to 
cxjtcct  aid  from  the  drug  in  improving  the  contractile  tone  of  a 
dilated  heart,  llio  clinical  result  is  that  regularized  rhythm, 
slackened  rate  and  increased  finnness  of  contraction,  do  follow  the 
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use  of  the  tincture  in  doses  averaging  from  five  to  fifteen  minime 
two  or  three  times  daily.  It  is  essential  that  overdosing  be 
avoided ;  and  that  every  third  or  fourth  day,  a  respite  of  forty- 
eight  hours  he  given.  It  must  be  remembered  that  if  slackening  of 
the  heart's  rate  of  movement  be  carried  too  far,  risk  of  coagulation 
in  the  right  cavities  surely  arises.  Digitalis  is,  further,  useful  in 
warding  off  dropsy,  by  maintaining  a  full  flow  from  the  kidneys. 

Aconite  may  be  given  in  small  quantities,  say,  half  a  drop  to 
one  drop  of  Flemming's  tincture,  if  extreme  irritability  of  contrac- 
tion coincide  with  weakness  of  beat.  But  the  paralyzing  influence 
of  the  drug  should  never  be  lost  sight  of. 

Opium  and  belladonna  are  of  subsidiary  importance,  as  concerns 
the  heart  directly :  but  they  may  be  requbed  for  the  relief  of 
secondaiy  conditions.*  Belladonna  plasters  to  the  pra-cordial 
region  often  do  more  harm  than  good,  where  weakness  of  heart 
is  the  dominant  condition. 

Nux  vomica  and  strychnia  deserve  trial  in  view  of  their  pro- 
bable influence  on  muscular  contractile  force,  and  may  be  variovisly 
combined  with  iron,  bark,  quinine,  biberine,  and  mineral  acids  in 
the  general  management  of  the  case. 

Should  the  heart  be  nervously  excited,  the  various  anti- 
spasmodics are  indicated.  The  inhalation  of  laughing  gas,  aniyl, 
chloroform  or  ajther  ought  not,  under  any  circumstances,  or  for 
any  object,  to  bo  lightly  permitted,  though  it  be  unquestionable 
that  all  four  liave  been  inhaled  with  impunity  where  the  heart  bas 
been  at  once  flabby  and  largely  dilated,  and  anginal  symptoms 
been  associated  [347], 

The  condition  of  the  chylojioietic  viscera  must  be  carefully 
watched, — due  action  from  the  bowels  ensured  daily,  without 
weakening  purgation  (aloetic  medicines  are  the  beat),  and  the 
action  of  the  liver,  if  this  be  sluggish,  promoted  by  taraxacum, 
podophyllin  and  an  occasional  mercurial  aperient. 

The  patient  should  lead  a  tranquil  life,  avoiding  all  excitement^ 
but  mixing  in  cheerful  society.  Ilis  exercise  should  be  moderate, 
always  considerably  within  fatigue.  It  does  not  ajipear  to  rao 
that  because  a  patient  with  dilated  heart  occasionally  feels  better 
able  to  walk  after  some  minutes'  eff"ort,  than  he  di<l  at  the  actual 
start,  therefore  it  is  advisable  to  i)U8h  pedestrian  exercise  as  far 


I 

I 
I 


*  The  influences  of  )>clla<loiiiia  ocil  opium  *rc  in  some  iMiinU  nr  ^inn  ko  unliko,  so 
opposed,  iniieeil,  llint  po»siMy  tlio  .itaU'fi  of  h<>nrt  imd  circulnlion  nlicvcJ  by  carh, 
arc  not  lo  rcully  similar  as  they  app<»r.  Sm  a  paper  by  T.  Audvrwiii,  <>ii  tlie  iClTrcU 
of  R«lUdoiioa  in  Poisonini;  by  Opium. 
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as  it  can  be  endured.  The  natoral  history  of  angina  would  suffice 
to  prove  such  strained  work  to  be  wrong.  And,  in  truth,  it  seems 
scarcely  questionable,  error  is  frequently  committed  in  the  attempt 
to  force  patients,  labouring  under  various  diseases,  to  walk,  nualk, 
tmlA,  in  spite,  often,  of  their  own  convictions  that  each  additional 
walk  has  hel]>ed  them  on  towards  that  bourne,  whence  no  walker 
returns.  Reference  is  not  intended,  merely,  to  the  bygone  well- 
knonii  practice  in  a  central  provincial  town, — but  to  the  too 
indiscriminate  recommendation  of  toilsome  foot-exercise  by  many 
of  Uie  profession  generally.  I  have  known  a  man  labouring  under 
chronic  nephritis,  witli  alkaline  urine  and  the  general  cachectic 
condition  of  that  disease,  directed  to  perform  such  pedestrian  feats, 
by  way  of  recovering  his  health,  as  he  himself  well  knew  would, 
on  the  verj'  first  day,  have  brought  on  an  acute  attack,  severe 
enough  in  all  likelihood  to  have  oouiined  him  to  bed  or  a  sofa  for 
a  month.  Not  a  doubt  can  be  entertained  that  the  lives  of 
Buffercrs  from  canliac  disease  are  often  put  in  jeopardy  by  the 
effort  to  exercise  beyond  their  powers.  Because,  in  the  pht/»io- 
loffieal  order  of  things,  it  is  good  to  walk,  the  inference  is  at  once 
drawn  tliat  it  is  universally  good  in  tlie  pathological  order  of  tilings. 
But,  in  point  of  fact,  each  disease  has  its  own  appropriate  kiud 
and  quantity  of  exercise, — and  that  kind  and  that  quantity  are, 
as  all  truths  in  tliernpeutics,  to  be  learned  in  each  instance  by 
experience,  alone.  By  the  way,  the  Leamington  practice  once 
more  tells  the  talc,  "  there  is  nothing  new  under  the  sun  I  "  The 
ancient  gymnastic  physiciansoutdid  their  followers  of  the  nineteenth 
century.  Plato  states  that  Herodicus  prescribed  a  peilostrian  ex- 
cursion from  Athens  to  Megara  aud  back,  a  distance  of  360  stadiii, 
or  upwards  of  forty  miles  I  • 

Very  gentle  use  of  light  dumb-bells,  by  promoting  the  circula- 
tion tlirongh  the  upper  extremities,  seems  to  act  beneficially  ;  but 
caution  is  requisite  in  peniiitting  this  form  of  exercise. 

A  good  nourishing  animal  diet,  of  plain,  easily  digestible 
character,  is  that  fittest  for  these  patients.  Much  drink  of  any 
kind  is  to  be  avoided  ;  bitter  Iwer  in  moderation  is  allowable  at 
diunor,  or,  if  the  patient  have  l)ecn  accustomed  to  take  these,  n 
i  glass,  or  at  most  two,  of  port  or  sherry.  Dandelion  coffee  is  a  good 
material  for  breakfast. 

A  dry,  bracing  air,  as  a  rule,  agrees  beet.  Particular  rircurn- 
Btancc^,  it  is  true,  may  require  the  patient  to  live  in  one  of  the 
veiy  opposite  cbaraclers  ;  but,  though  a  relaxing  ntjuospherc  may 

*  CabouU,  Medical  Skvtclini,  Tr.  hv  Hendmon,  p.  406. 
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relieve  an  accompanying  dry  bronchitis,  it  anqaestionably  ten<l8 
to  depress  still  further  the  heart's  energy.  If  the  sufferer  be 
still  in  a  condition  to  take  gende  walking  exercise,  it  is  essential 
hilly  districts  should  be  avoided,  and  at  all  events  one  protected 
level  road  secured  for  his  daily  turn.  Places  extremely  hot  and 
extremely  cold,  as  well  as  those  subject  to  abrupt  changes  of  tem- 
perature, are  unfit  for  the  sulyect  of  dilated  hearL 

The  influence  of  moderately  high  altitudes  on  cardiac  dilatation, 
though  presumably  favourable,  is  yet  aubjudice. 

The  use  of  flannel  next  tlie  skin  is  indispensable  j  the  shower- 
bath  may  be  cautiously  trietl,  and  continued  or  not  accordin;^  to 
its  visible  efiects, — effects  which,  it  has  appeared  to  me,  are,  in 
all  diseases,  much  under  the  influence,  first,  of  idiosyncrasy,  and, 
eecondly.  of  the  patient's  previous  habits  in  respect  of  ablutions. 
Tepid  salt-water  bathing,  or  even,  when  the  affection  is  not  fjir 
advanced,  quiet  immersion  in  the  open  sea,  is  useftd ;  swimming 
exercise,  it  is  scarcely  necessary  to  say,  should  be  absolutely 
avoided. 

If  palpitation  or  other  form  of  di.sturbed  cardiac  action  be 
traceable  to  an  hysterical  state,  the  usual  remedies  for  that  stntc 
should  be  given ;  if  to  flatulence,  carminatives  sometimes  tran- 
quillise  the  organ  almost  instantly. 

Pulmonary  congestion  and  sub-inflammation  require  dry- 
cupping,  mustard  poultices,  flying  blisters ;  and,  as  they  are 
rarely  active,  squill  and  ammonia  or  sen^a  internally.  Should 
actual  pulmonary  inflammation  occur,  antimony  must  be  employe*! 
with  great  caution  :  it  is  easier  to  depress  the  vital  powers  than 
to  raise  them. 

Systemic  dropsies  arc  removable  by  the  methods  elsewhere 
described  [513].  The  fluid  should  not  be  tot)  rapidly  drawn  off, 
supposing  surgical  influence  becomes  requisite,  as  the  sudden  loss 
of  support  on  the  part  of  the  vessels  may  induce  prostration  of 
strength,  from  which  the  patient  cannot  be  recovered :  this  pro- 
position holds  good  in  respect  of  acupuncturation  of  the  limbs  aa 
well  as  of  paracentesis  abdominis. 

Congestive  enlargement  of  the  liver  is  rapidly  reducible  in  some 
patients  by  dr)'-cupping  over  the  organ.  Even  the  rest  from  toil 
and  general  comfort  of  an  hospital,  in  the  case  of  patients  pre- 
viously suffering  from  privation  of  all  kinds,  will  occasionally  free 
tlie  cardiac  circulation  sufficiently  in  a  few  days,  to  lessen  appre- 
ciably the  antero-posterior  and  vertical  mawurements  of  the  liver 
through  disgorgement  of  its  vascular  system. 
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The  treatment  of  Cardiac  Dyspnoea  is  considered  with  the  general 
description  of  Cabdiac  Brkathlessness. 

B. — DILATATION   OF   PaHTICULAB   CAVITIES. 
RIGHT   VENTBICLK. 

527.  Physical  signs. — Dilatation  of  the  right  ventricle  in  parti- 
cular is  giguitied  hy  extension  of  percussion-dulue«s  to  the  right, 
by  excess  of  epigastric  pulsation,  by  jugular  turgcscence,  and  (if 
there  be  either  tricuspid  regurgitation,  or  if  some  muscular  strength 
be  retained  by  the  wall  of  the  ventricle)  by  jugular  pulsation  of 
cardiac  rhythm  and  refilling  of  the  emptied  jugular  veins  from 
below.  Further,  the  chances  of  coagulation  of  the  blood  occurring 
within  the  cavity,  especially  when  the  walls  are  notably  weak, 
are  always  to  be  borne  in  mind ;  systolic  murmur,  following  the 
course  of  the  pulmouary  artery,  may  thus  be  generated. 

528.  Si/mptoms. — It  is  difficult  to  alfiliate  to  dilatation  of  this 
ventricle  any  symptoms  that  may  peculiarly  depend  upon  it, — so 
fretjucntly  does  some  amount  of  dilatation  of  the  left  ventricle  or 
some  form  of  val'oilar  impediment  exist  to  complicjite  the  problem. 
Theoretically,  Uxe  signs  of  deficient  oxygenation  of  the  blood  will 
Ik5  marked  in  proj)ortion  to  the  amount  of  ptire  or  attenuated 
dilatation  of  this  ventricle, — as  will,  also,  the  congestive  influences 
on  the  brain  and  abdominal  viscera.  Whatever  argument  may  bo 
urged  ai)  to  the  power  of  nBa8siste<l  hypertrophy  of  the  right  ven- 
tricle to  pnxluce  hiemoplysis,  it  is  very  positive,  dilatation  of  the 
cavitv  will  exercise  no  such  itxfiuence. 


AVmiCLKS. 

Jo.  P/iysicai  sii/ns. — Direct  physical  evidence  of  dilatatinn  of 
cither  auricle  is  only  to  l>e  had  by  percussion  in  the  natural  sites 
of  those  cavities.  When  the  jugular  veins  are  permanently  dilatcil 
and  kniiHy,  the  existence  of  dilatation  of  the  right  auricle  is 
inferrible,  almost  as  matter  of  necessity ;  when  the  evidences  of 
mitral  disease  have  beiin  nnmistakeably  develojK'd  for  any  length 
of  titne,  n  sitnilnr  inference  applies  to  the  left  auricle. 

It  would  appear  from  a  case  obsiTved  by  W.  O.  Markham,* 
that  in  cast*  of  extensive  extrcnie  attenuated  dilatation  of  the 
heart  e8{)ccially  nffwting  both  auricles,  thrill,  loud  murmur,  and 
jmlsatiou,  synclirouous  with  tJio  auricular  diastole,  mny  occur  in 

•  Troreod.  Mwl,  Chir  Soc.,  rol.  I 
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the  fifth  interspace  considerably  to  the  right  of  the  Bternum, — 
physical  signs  whicli  tlie  obserN'er  suggests  may  have  depended  on 
the  rush  of  blood  from  the  venaj  cavse  into  the  auricle. 

630.  Symptoms. — Xo  special  symptom  can  be  assigiie<l  to  dila- 
tation of  one  or  the  other  auricle.  But  tlie  influence,  a  dilated 
auricle  exercises  in  increasing  the  amount  of  disturbance  caused 
by  augmented  capacity  of  the  connected  ventricle,  is  very  manifest. 


V. — Altekations  of  Consistencb. 

A.  — SOFTENINO. 

531.  Nature  and  conditions  of  origin, — Diminished  consistence 
of  the  muscular  structure  of  the  heart  forms  an  important  phy- 
sical element  of  a  variety  of  complex  morbid  states  of  the  organ. 
Thus  the  fibre  loses  consistence  in  carditis,  in  pericarditis,  in 
endocarditis  (at  least  in  the  strata  adjoining  the  inflamed  mem- 
brane), in  hajmorrhagic  infiltration,  in  a'dcnia,  in  futty  infiltra- 
tion and  in  fatty  metamorphosis,  in  pure  dilatation,  and  in  certain 
forms  of  atrophy.  So,  too,  the  tissue  loses  firnmess  in  certain 
diathetic  diseases  of  tlie  blood-class,  in  which  the  quality  of  the 
fibrine,  whatever  may  be  said  of  its  quantity,  undergoes  impair- 
ment,— as,  for  instance,  in  cyanosis,  scurvy,  purpura,  leucohaimia, 
glycohjemia,  and  acute  phthisis.  Lastly,  more  or  less  marked 
softness  of  the  heart,  apparently  arising  out  of  weakened  inner- 
vation, as  well  as  the  altered  quality  of  the  circulating  blood, 
occurs  in  variola,  scarlatina,  typhoid  (Peyerian),  and  especially 
tyj)hu8  fevers :  acute  fatty  necrosis  of  fibre  appears  to  take  place 
in  some  of  these  cases. 

Now  in  all  these  instances,  softening  constitutes  an  accident  of 
the  primary  affection ;  but  there  are  other  cases  in  which  the 
heart  notably  loses  its  consistence,  without  there  being  any  pro- 
minent blood -disease,  or  any  obvious  afl'ection  of  the  organ  itself, 
except  the  deficiency  of  firmness.  To  the  latter  cases  tdono  it  is 
proposed  at  present  to  refer :  they  are,  doubtless,  often  connected 
with  fatty  metamorphosis  of  fibre,  bnt  they  are  not  always  so. 
Thus,  I  somewhile  since  saw  with  G.  Hurley,  a  gentleman,  aged 
fifty-seven,  of  profoundly  cachectic  aspect,  labouring  under  chronic 
pleuritic  effusion,  and  excessively  feeble  cardiac  action, — the 
impulse  being  invisible,  and  the  cardiac  sounds  faint  to  a  degree, 
the  accent  at  the  apex  inclining  to  the  second  of  the  two.  These 
conditions  led  me  to  surmise  the  existence  of  fatty  metAmorphoeis, 
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The  heart,  however,  as  ascertained,  po«t-vu>rt^m,  by  Q.  Harley, 
proved  free  from  that  special  charge,  but  had  undergone  true 
softening  of  primary  and  independent  character.  The  naked-eye 
and  microscopical  ajipearances  of  the  organ  tallied  closely  with 
those  in  the  case  of  an  infant  sixteen  days  old,  recently  published 
by  E.  Wagner.  "  The  left  ventricle  was  so  soft  that,  on 
attempting  to  open  it,  it  broke  in  pieces,  and  became  a  pulpy 
mass.  The  right  ventricle  was  in  a  similar,  or  even  softer,  condi- 
tion, but  the  auricle  was  normal.  On  putting  some  of  tlie 
muscular  tissue  of  left  ventricle  under  the  microscope,  it  fell  to 
pieces  so  readily  that  it  did  not  require  to  be  teased  out — 
fragments  of  muscular  fibres  were  seen,  resembling  the  smooth, 
spindle-shaped  cells  of  involuntary  muscle.  They  possessed  no 
Btiiei,  and  were,  for  the  most  part,  nucleated.  Free  cells  and 
granules  were  also  observed,  but  no  fat  or  globules.  The  sarco- 
lomma  was  in  some  parts,  thickened  and  cedcmatous.  The 
substance  of  the  right  ventricle  had  a  somewhat  similar  appear- 
ance to  that  found  in  the  left.  No  striated  fibres  were  anywhere 
to  be  seen."* 

632.  Phijsical  siijnx. — The  impulse  of  a  heart,  thus  variably 
reduced  in  consistence,  may  be  persistently  invisible,  or  visible 
with  some  and  invisible  witb  other  beats,  and  occasionally  some- 
what undulatory.  If  any  single  beat  be  of  considerable  force,  the 
left  ventricle  is  very  probably  somewhat  hypertrophous  as  well  as 
soft.  Percussion  discloses  nothing,  unless,  as  is  often  the  fact, 
the  flaociil  organ  be  dilated  alsa  The  first  sound  is  short, 
flapping,  weak,  toneless,  almost  to  extinction ;  the  second  weak 
and  thin  :  there  is  no  murmur. 

The  pulse,  irregular  in  force,  may  be  excessively  so  in  rhythm, 
— ^no  connection  of  time  being  traceable  between  it  and  the 
systoles  of  the  heart.  Long  since  Louis  showed  that  the  sudden 
supervention  of  these  charactcjrs  in  the  pulse  of  patient*.  lalK>uring 
under  tyjihoid  (Peyerian)  fever,  was  distinctly  significant  of  an 
acnte  failure  of  consistence  in  the  organ,  f  But  though,  when 
acuUdy  produced  under  circumstances  of  pjrrexio,  such  as  these, 
softening  is  inviuiably  attended  with  increased  frequency  of  pulse, 
where  the  change  is  slowly  elTected  by  a  chronic  process,  the 
pulse,  though  more  or  less  fwblc,  fluttering,  au<l  gmull,  is  not  of 
necessity  very  frequent, — the  frequency  may  oscillate  a  little  on 


•  Yo»r  B.«.li.  r.t  I860   p.  »1. 

♦  Fikvr  .  t.  li.,  p.  a;  4.  ei  L,  18».    The  ob«irr»tion«  of  W.  Sto1c«*  on 
Um  (UU  lit  ,u  " coutinuxl  larer  "  era  alio  fall  of  inlcmt. 
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either  side  of  the  par  of  health.  There  occur  every  now  and  tJien 
cases  in  which  the  beat  ranges  very  materially  below  the  average, 
— an  infrequency  which,  though  occasionally  merely  a  deception, 
in  consequence  of  weak  systoles  not  impressing  the  distant  vessels, 
is  not  always  to  be  thus  explained. 

537.  Sijmptoim. — There  are  few  symptoms  that  can  be  di»- 
tinguished  from  those  of  dilatation.  General  languor,  weariness, 
incapacity  for  exertion  of  any  kind,  failure  of  strength,  sallow- 
ness,  and  lividity  of  the  face,  feeble  palpitation,  sighing  respira- 
tion, protracted  fits  of  dyspnoea,  and  painful  sensations  about  the 
heart,  occasionally  actual  angina,  are  common  to  the  two  affec- 
tions. Dropsical  eflFusions  probably  do  not  occur,  unless  there  be 
dilatation  in  addition  to  alteration  of  the  blood :  but  the  fact 
is,  softening  of  any  duration  is  rarely  unaccompanied  with  some 
increase,  general  or  local,  of  capacity  of  the  cavities. 

533.  Prognosis. — Softening  is  always  a  serious  condition  :  it 
aggravates  the  ill  effects  of  any  other  heart-affection  it  may 
coexist  with,  and  has  of  itself  proved  suddenly  fatal,  with  or 
without  symptoms  of  angina. 

534.  Diagnosis. — The  feebleness  of  impulse,  without  increased 
area  of  dulness,  and  the  feeble  irregular  pulse,  without  the  signs 
of  valvular,  especially  of  mitral,  disease,  are  the  points  on  which 
the  diagnosis  of  softening  turns  ;  but  these  characters  will  not 
distinguish  simple  from  fatty  softening, — and  scarcely  from 
dilatation. 

535.  Treatment. — In  the  management  of  the  disease,  an  attempt 
must  be  made  to  improve  the  nutrition  of  the  heart  by  raising  the 
powers  of  the  system  generally,  and  improving  the  blood.  Animal 
food,  port  wine  in  moderation,  pure  bracing  air,  reguhir  but  very 
gentle  exercise,  and  attention  to  the  state  of  the  skin,  are  the 
hygienic  means  indicated.  To  tonics,  quinine,  iron,  and  mineral 
acids,  we  must  mainly  trust  among  medicinal  agents.  Astrin- 
gents, provided  any  ill  influence  on  the  bowels  can  be  obviated, 
might  be  advisable — among  the  number,  gallic  and  tannic  acids. 

Quietude,  mental  and  bodily,  is  indispensable ;  too  much  exer- 
cise is  infinitely  worse  than  none  at  all ;  indeed,  the  patient's 
instinct,  as  well  as  his  feebleness,  leads  him  to  disobey  the  instruc- 
tions, sometimes  given  in  such  cases,  for  forced  jicdestrian  exer- 
cise. Fits  of  passion  should  be  studiously  avoided  Direct 
■edatives  of  the  heart  carmot  lie  given  without  danger;  and  in- 
halation of  rethcr  or  chlorofonn  is  scarcely  permissible. 


I 


I 


I 


CALCIFICATIoy. 


820 


B. — njDURATlON. 

536.  I  have  never  met  with  a  satisfactory  example  of  increased 
hardness  of  the  muscular  structure  of  the  heart,  unattended  with 
other  textural  change.  Even  iu  cases  of  hypertrophy,  with  hard- 
ness, this  character  belongs,  we  have  seen,  not  to  the  actual 
sarcous  structure  in  itself,  but  arises  from  the  close  packing  of 
fibres  of  ordinary  consistence  [486].  I  do  not  precisely  under- 
stand to  what  condition  Laennec's  description  of  induration  of  the 
heart  refers.  Otto,  speaking  of  "  general  intiammatory  harden- 
ing," clearly  designates  infiltration  with  induration-matter. 

587.  The  essential  causes,  and  they  rarely  come  into  play,  of 
induration,  are  contractile  inspissation  of  solidified  lymph,  and 
calcification.  Even  these  conditions  are  practically  known  in  the 
local  form  only. 


VI. — Advkntitious  Products. 
Class  L — Nok-Plastic  Pbodccts  oe  PaEciPiTAXKS. 

A. — OALCmCATION. 

538.  Precipitation  of  calcareons  salts  may  occur  in  any  one  of 
the  tissues  of  the  heart,  as  well  as  in  the  actual  substance  of 
fibrinous  coagula,  of  atheroma,  of  tubercle,  and  of  induration- 
matter  seated  in  or  upon  those  tissues. 

Including  all  these  possible  seats  of  precipitation,  specimens 
of  all  varieties  of  form  in  the  saline  materials  may  be  found, — 
granular,  no<lnlar,  lamellar,  and  others.  In  the  lamellar  form, 
whether  implicating  the  valves  or  the  pericardium,  it  is  that  the 
imitation  of  ossification  is  closest,  but  neither  histologically  nor 
chemically  is  true  bone  ever  formed. 

53U.  The  effects  of  calcification  vary  of  course  with  its  seat 
In  the  valves  it  produces  obstruction  and  regurgitation ;  in  tho 
cavitiea  its  effects  coinci<le  with  those  of  polj'poid  blood-concre- 
tions ;  in  the  pericardium,  and  still  more  iu  the  heart's  substantn:, 
ailcification,  iu  proportion  to  its  extent,  obstrncta  the  heart's 
movements  ;  in  the  coronary  arteries,  especially  if  carried  to  any 
extent,  it  mnst  interfere  with  the  nutrition  of  the  organ,  and  bears 
a  certain,  though  as  yet  ill-defined,  relationship  to  the  phenomena 
of  tnie  angina. 

640.  JJimjHoais. — I  do  not  know  of  any  sure  moans  of  proving 
that  calcification  exiata  in  any  one  of  the  positions  enumerated. 
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The  existence  of  adventitious  substance  is  in  many  of  them  of 
course  easily  demonstrable, — but  to  say  that  such  substance  is  or 
is  not  in  part,  or  wholly,  calcareous  exceeds  our  powers.  Certainly 
we  jwssess  no  means  of  distinguishing  calcification  of  the  endo- 
cardium from  other  morbid  changes,  intorferiug  organically  with 
the  ptay  of  the  valves.  Again,  it  is  d  priori  conceivable  that , 
calcided  induration-matter  in  the  pericardium  should  give 
osteal  quality  to  the  percussion-note  over  the  heart,  and  impress 
something  of  a  similar  character  on  the  systolic  sound, — condi- 
tions which,  with  a  previous  history  of  pericarditis,  might  gi\'e  an 
inkling  of  the  existence  of  the  state  in  question.  But  in  actual 
practice  I  doubt  much  whether  such  signs  will  ever  be  found. 
In  a  recent  remarkable  case,*  where  pericarditis  was  known  to 
have  previously  existed,  the  only  unusual  physical  condition  noted 
during  life  was  a  slight,  single,  short,  commonly  systolic  rubbing 
sound  ;  this  was  referred  to  the  attrition  of  the  material  of  peri- 
cardial adhesion.  But  certiinly  I  was  unprepared  for  that  which 
the  post-mortem  examination  revealed  as  its  cause, — namely,  a  ring 
of  pseudo-osseous  calcification  in  old  ]>ericardial  exmlntion-matter, 
nn  inch  broad  and  about  two  lines  thick,  surrounding  tlie  heart  at 
the  base. 

B. — FATTY    PRKOIPITATION. 

541.  Precipitation  of  fat  occurs  in  connection  with  the  heart 
under  two  conditions  essentially  distinct  in  nature.  In  the  one 
fat  forms  in  excess  in  the  connective  tissue  of  different  parts  of 
the  organ, — local  obesity  results ;  in  the  other,  precipitation  pri- 
marily occurs  within  the  sarcolemma  of  the  heart's  fibre.  The 
former  condition  may  l>e  distinguished  as  fatty  infiltration,  tlie 
latter  oa  fatty  metamorphosis. 

I. — FATTY   INFILTRATION. 

.542.  Infiltration  of  fat  occurs  in  the  connective  tissue  in  three 
different  positions,— under  the  jHiricardium,  amid  the  muscular 
fibres,  and  under  the  endocardium. 


8UB-PBB10ARDUL  AND    INTBR-MU80C1.AR    FATTY   INFtLTRATIOH. 

543.  Sub-poricardial  fat  chiefly  gathers  about  the  base  and  the 
right  side  of  the  organ,  and,  no  matter  on  which  side,  on  the 

*  Jonea,  D.  C  U.,  Male*,  voI.XTii.  p.  31£. 
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ventricle  rather  than  the  anricle.  When  abundant,  it  encroaches 
on,  and  to  a  greater  or  less  depth  renders  the  muscular  texture 
beneath  soft  and  atrophous.  But  this  influence  on  the  nutrition  of 
the  fibres  is  produced  by  simple  pressure,  not  by  intrinsic  deterior- 
ation of  the  sarcous  elements  themselves. 

544.  In  this  condition  there  is  not  a  mere  precipitation  of  oil 
from  the  blood,  but  an  attempt,  more  or  less  complete,  at  the  pro- 
duction of  adipose  pseudo-tissue. 

545.  Sijmptoms. — Laennec  maintained  that  this  affection  "  mast 
exist  in  a  very  great  degree  before  it  gives  rise  to  any  serious  com- 
plaint : "  and  he  was  in  all  likelihood  right  True,  cases  have  been 
recorded  in  some  number,  where  the  gravest  effects  have  been 
assigned  to  such  fatty  disease ;  but  very  probably  it  must  either  in 
these  instances  have  led  to  total  destruction  of  fibre  in  limited 
places,  or  intra-sarcolemmous  fatty  change  must  have  coexisted. 
There  are  no  recorded  proofs,  as  far  as  I  know,  that  ruptnre  of  a 
fatty  heart  has  ever  taken  place,  unless  where  the  latter  condition 
was  present ;  though  the  accident  very  conceivably  may  have 
occurred  independently  of  this. 

Still  fatty  accumulation  under  the  pericardium  produces  minor 
annoyances,  and  some  physical  signs.  Thus,  I  repeatedly  sub- 
stantiated the  existence  of  the  following  symptoms  and  signs  in 
the  only  person,  a  male,  aged  sixty-four,  I  happen  to  have  long 
watched  professionally  dur'mg  life  and  opened  after  deatli,  whose 
heart  was  at  once  loaded  with  sub-pericardial  fat,  and  positively 
free  from  serious  softening  or  notable  amount  of  intra-sarcolem- 
mons  oiL  Sensation  of  oppression,  or  even  pain,  about  the 
praecordial  region  ;  syncopal  feelings  on  exertion ;  inability  to 
walk  quickly  on  level  ground  and  to  get  up-hill,  except  with  great 
and  painful  effort;  inclination  to  coldness  in  the  extremities; 
feeble  (but,  as  far  as  I  actually  observed,  regular)  pulse,  of  about 
m»iium  frequency ;  sluggish  action  of  the  liver  and  bowels ; 
occasional  giddiness ;  and  feeble  cardiac  impnlsc,  with  a  too 
extensive  dulncas  under  percussion,  the  sounds,  especially  the  first, 
Ixiing  weak  and  toneless.  There  was  in  this  instance  a  consider- 
able quantity  of  fat  in  the  lower  part  of  the  mediastinum,  which 
may  have  contributed  to  weaken  the  heart's  shock  against  the 
side.  Hope  speaks  of  the  pulse  being  irregular  in  such  cases ; 
but  in  the  only  instance  where  he  made  a  poat-morUm  examination, 
the  tiBsnc  of  the  organ  was  softened  as  well  as  loaded  with  fat. 
The  case,  above  referred  to,  proves  that  irregularity  of  pulse  is,  at 
the  least,  not  a  necessary  attendant  ou  the  disease. 
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8UB-END00ARDIAL   FATTY    INFILTRATION. 

54G.  Jlinute  pellets  of  fat  are  soraotimes  seen  under  the  endo- 
cardium :  in  the  present  state  of  knowledge  they  are  devoid  of 
clinical  interest.  I  have  also  frequently  noticed,  microscopically, 
fat,  granular  and  oily,  between  the  laminre  of  the  aortic  valves  ; 
and  also  in  the  substance  of  fibrinous  vegetations  on  the  free 
surface  of  various  valves ;  but  the  clinical  import,  if  any,  of  these 
conditions  has  yet  to  be  worked  out 


IL — FATTY   OB   OILY   JIETAM0RPH08IS. 

547.  Fatty  metamoriihosis  of  the  muscular  fibre  of  the  heart, 
oil  being  precipitated,  in  lieu  of  wasted  sarcoua  elements,  within  the 
sarcolemmn,  is  an  affection  of  much  deeper  interest  and  import- 
ance than  that  we  have  just  briefly  discussed. 

548.  The  knowledge  that  voluutary  muscle  may  be  to  all 
appearance  converted  into  fat,  is  at  least  as  old  as  the  days  of 
Aristotle.  Corvisart,  however,  was  the  first  to  teach  that  the 
heart  might  undergo  a  suuilar  change,  and  (though  he  does  not 
appear  to  have  actually  seen  the  disease)  to  insist  on  the  import- 
ance of  distinguishing  fatty  "  transformation  "  from  fatty  accumu- 
lation amid  the  fibres.*  Laennec,  in  turn,  not  only  actually  saw, 
but  so  clearly  described,  the  distinction  between  tliis  form  of 
destruction  and  mere  fatty  infiltration,  with  muscular  wasting  pro- 
duced by  pressure,  that  to  his  narrative  of  the  nakud-eye  appear- 
ances modem  information  adds  but  little. 

549.  Anatomical  characters. — The  metamorphosed  tissue  is  more 
or  less  deficient  in  consistence,  tearing  in  e.vtreiue  cases  with  the 
greatest  ease ;  varies  in  tint  from  a  delicate  faded-leaf  hue  to  a 
pale  dirty-brown,  mottled  with  darker  spots ;  and  rarely  feels 
greasy,  though  readily  yielding  oil  under  pressure.  The  orgim,  in 
most  instances  natural  in  size,  may  be  hypcrtrophous,  or,  as  is 
much  more  common,  dilated  ;  locally  mfiltrated  with  blood, 
aneurismal  or  actually  rupturecL  The  coronary  arteries  may  Im 
ntheromatous,  calcified  and  obstructed,  or  healthy  ;  nor  does  there 
exist  any  necessary  relationship  between  morbid  conditions  of 
these  vessels  and  the  muscular  waste,  however  j)robable  such 
relationshij)  may  d  priori  appear.  The  aortic  or  mitral  valves,  or 
both,  are  sometimes  diseased ;  but,  again,  there  does  not  seem, 
from  what  has  fallen  under  my  notice,  to  be  luiy  necessary,  or 

*  MaUdi«  dtt  Coenr,  3nl  edition,  I$16,  p.  180. 
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even  close  connection  between  these  two  Rtates ;  neither  does  cal- 
cification of  the  aorta  appear  to  be  more  frequent  than  in  jiersoiiB 
of  the  same  aye,  cut  oft'  without  this  form  of  fattily  diseaseii 
heart. 

Both  ventricles  are  most  commonly  aflTocted  ;  the  left  alone  more 
frequently  tliau  the  right  alone.  The  layers  of  substance  ini- 
raediatcly  beneath  the  endocardium  and  pericanlium  commonly, 
but  by  no  mean.s  always,  sutler  earlier  than  the  intervening  strata. 
The  disease<l  ciiange  may  be  very  distinctly  limited  to  particular 
layers  or  isleta  of  the  ventricular  substance  for  a  variable  length 
of  time ;  eventually  tlie  entire  thickness  of  the  walls,  papillary 
muscles,  and  columnfB  carnere,  become  involved.  The  auricles 
seem  very  little  prone  to  this  morbid  change :  E.  Ormerod  ques- 
tions its  ever  occurring  there ;  but  I  have  most  certainly  observed 
it  in  the  right  auricle. 

The  microscopical  characters  of  the  disease  are  closely  the  same 
in  the  heart  ns  in  voluntary  muscles.  But  it3  very  earliest 
evi<luncc8  are  perliaps  less  easily  caught ;  because,  as  E.  Ormerod 
observes — an  observation  in  which  I  conciu* — the  transverse  stride 
arc  in  the  normal  state  less  distinctly  marked  in  the  cardiac  than 
in  the  voluntary  fibre :  this,  at  least,  I  hold  to  be  true  of  the  adult 
heart.  Be  this  as  it  will,  such  striated  arrangement,  as  normally 
exists,  loses  its  clearness  of  definition, — the  actual  sarr.ons  sub- 
stance gives  place  to  fat  granules  and  to  oil  globules,  which 
granules  an<l  globules,  at  first  disposed  in  more  or  less  evenly 
transverse  rows,  eventually  lose  all  regularity  of  arrangement,  and 
seem  to  take  the  jilafe  molecule  by  molecule  of  that  substance. 
The  nuclei  of  the  fibres  earliest  disappear.  Tlie  addition  of  eether, 
which  dissolves  the  oil  (an  addition  imperatively  required  for  tbe 
sure  distinction  of  the  granules  and  globules  from  saline  particles 
and  from  starch),  will  disclose  elements  of  fibre  still  remaining 
iutjict  in  spots,  where  hei\ped-up  granules  had  rendered  them 
invisible.  The  diseased  fibres  are  not  notably,  if  at  all,  less  in 
diameter  than  healthy  ones. 

Oil  is  also  found  outside  the  sarcolemma,  prol)ably  in  part 
originally  precipitated  there,  in  part  reaching  that  situation  from 
witJiin  the  .Hjiroolemma,  either  through  ruptures  from  over-disten- 
sion or  through  perfonitions  resulting  from  atrophous  absorption. 
As  a  mlu,  it  must  be  remembered,  the  SHn>oleuuna  continues  dis- 
cernible, and  hence  the  outline  of  the  fibre  is  j)reser^'ed;  but 
where  tlu"  di'stnictive  proi-fss  has  reached  the  ultimate  point  pos- 
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sible,  thia  membrane  itself  disapjicars,  whether  by  mere  atropbc 
absorpticin  or  hy  fat-conversion  is  not  clear. 

Fattj'  metamorijhosis  of  voluntary  muscle  is  accompanied  with 
accumulation  of  oil  within  the  neurilemma  of  its  supplyinoj  nerves  ; 
whether  tlie  nervous  strncture  of  the  heart  undergoes  a  similar 
change  is  imperfectly  known. 

550.  Little  advance  has  been  ma<le  in  the  local  chemistry  of  the 
disease.  11.  Weber  comes  to  the  startling  conclusion  that  there  is 
less  fat  chemically  discoverable  in  heart-substance  to  all  appear- 
ance fattily  disorganised,  than  in  healthy  texture,  in  the  ratio  of 
1-9:3. 

651.  Coexist-ence^. — Fatty  metamorphosis  has  been  found  in 
hearts  of  which  either  the  external  or  internal  membrane,  or  botli, 
had  been  the  subject  of  former  inflammation.  There  seems  fair 
reason  to  suppose  the  adjai'eut  inflammation-process  may  in  such 
cases  have  really  promoted  the  mal-nutrition  of  the  muscular  sub- 
stanca  It  is  unlikely  the  nutrient  processes  could  maintain  their 
par  of  health,  while  textures  so  closely  connected  were  passing 
through  exudative  and  other  changes.  And  more  than  this,  as  wo 
have  already  seen  [372],  fatty  change  does  sometimes  appear  to 
occur  as  a  dependence  on  acute  pericarditis, — atid  this  under  cir- 
cumstances apparently  proving  the  non-existence  of  any  prior 
chronic  afiection  of  the  heart 

In  fatty  metamorphosis  of  the  diaphragm,  as  originally  shown  by 
G.  W.  Callender,  the  heart  is  almost  invariably,  if  not  actually 
always,  similarly  affected.* 

But  beyond  this  I  know  of  no  local  or  diathetic  state  that 
exjierience  specially  connects  witJi  fatty  disorganisation  of  the 
heart.  All  varieties  of  acute  and  chronic  pulmonary  inflamma- 
tion, empyema,  and  emphysema  of  the  lungs  may  Iw  found  in 
cases  of  the  disease, — there  is  no  nexus  of  causality  in  one  direc- 
tion or  the  other.  I  have  seen  the  disease  in  association  with 
hepatic  cirrhosis,  with  faded-leaf  fatty  liver,  with  true  lordaceous 
or  amylaceous  and  cholesteric  liver,  and  with  gnll-stones, — but  it  is 
almost  needless  to  add,  the  heart  may  be  sound  in  each  instance. 
The  frequency  of  the  disease  in  phthisis  remains  to  be  calcu- 
lated;  but  it  is  not  great:  ray  own  experience  does  not  furnish 
me  with  a  single  example  of  advancing  phthisis  coexistent  with 
fatty  metamorphosis  of  the  heart  carried  to  an  extent  to  produce 
notable  symptoms.     Chronic  colourless  softening  of  the  brain,  as 
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also  of  the  spinal  cord — acknowledfred  effecta  of  mal-natrition — 
are  Bometiiues  found  in  association  with  it. 

Again,  jwrsons  all'octed  with  "  Bright's  disease,"  scurvy,  pur- 
pura, gout,  chronic  rheumatism  (without  inflammation  of  the 
cardiac  membranes),  and  the  hemorrhagic  diathesis,  occasionally 
suffer  from  tlie  affection  ;  but,  with  the  exception  of  gout,  there 
is  not  a  single  one  of  these  diathetic  diseases  that  has  attracted 
my  observation  by  frequent  coexistence.  Tme,  some  of  them  are 
rarely  witnessed  in  London  practice.  Nor,  as  far  as  my  reading 
goes,  has  that  singular  diathetic  disease  of  muscle,  Cruveilhier's 
"  progressive  atrophy,"  l)een  proved  to  involve  the  heart, — though 
is  is  certainly  erroneous  to  speak  of  the  affection  as  purely  apper- 
taining to  voluntary  muscle,  seeing  that  it  attacks  the  diaphragm 
[481].  Fatty  metamorphosis  is  known  to  occur  acutely  in  some 
cases  of  typhous  cardiac  softening,  but  not  necessarily  [531]. 

On  the  whole  there  seems  to  be  no  diathesis  which  positively 
promotes  or  antagonises  this  structural  change  ;  nor,  per  contra, 
does  fatty  di-genenition  in  the  heart  clearly  encourage,  or  exclude, 
the  development  of  any  other  form  of  disease:  it  may  prove, 
death  occurring  at  an  a«lvanced  age,  the  sole  textural  defect  of 
practical  significance  in  the  body.  Although  sometimes  combined 
with  fatty  infiltration,  there  is  no  necessary  connection  between 
the  two  things ;  rather  the  reverse  indeed.  And,  further,  general 
corpulence  with  local  obesity  of  the  heart  may  exist  in  the  highest 
d^ree,  unaccomi>anied  by  true  fattj-  metamorphosis  ;  while  in  thin, 
almost  emaciated  frames,  the  sjiecific  fatty  deterioration  of  fibre 
is  oocasioually  to  be  found. 

552.  Inlinale  nature  and  mechanism, — It  would  be  foreign  to 
the  purposes  of  a  purely  practical  work  to  enter  upon  a  full  dis- 
cussion of  the  mechanism  of  fatty  degeneration, — as  exposeti 
variously  by  Paget,  Ormerod,  Quain,  Lehmann,  Valentin,  Hand- 
field  Jones,  and  others.  But  it  may  be  as  well  to  suggest  that 
the  recognized  laws  of  vital  processes,  as  well  as  attainable 
positive  evidence,  are  repugnjint  to  the  admission  of  the  direct 
metamoriihosis  of  protinaccous  into  fatty  matters  in  the  midst  of 
a  tiame  living  and  active, — as  of  so  much  dead  material  into 
adipocere.  Tlicy  who  write  concerning  saponification  of  the  heart 
as  a  convcrsioii  easy  of  accomplisliuicut,  should  study  the  observa- 
tions of  Orfila,*  whose  exhumations  prove  that  even  in  Uic  dead 
tisnea  tlje  process  is  one  requiring  very  considemblo  time,  and  n 
number  of  favouring  conditions.  In  a  body  which  1,  some  years 
*  GxliamaUoiu  Jaridi<iaM. 


ago,  carefully  examined  for  legal  purposes,  in  association  with 
John  E.  Erichsen,  no  semblance  of  fat-conversion  had  taken  {dace, 
though  tlie  exhumation  and  examination  did  not  take  place  till  six 
months  after  burial.  The  soil  in  which  the  coq^se  had  laiu  was, 
however,  particularly  dry. 

It  would  be  rash  and  unwarrantable  on  the  part  of  any  ono 
unversed  in  the  mysteries  of  organic  chemistry,  to  deny  the  pos- 
sibility of  occasional  direct  chemical  conversion  of  effete  devitalised 
myoline  into  od ;  but  we  may,  I  think,  without  presumptuousneaa, 
assume  that  such  form  of  change  is  not  usual,  and  that  Nature's 
ordinary  mode  of  procedure  is  this  : — first,  atrophy  of  the  sarcous 
elements  occurs,  and  secondly,  oil  is  molecularly  laid  down  iu  the 
place  of  the  absorbed  elements.  The  fat,  according  to  this  view, 
would  be  the  mere  index,  in  no  wise  the  essence,  of  the  diswisc* 

If  so,  the  true  problem  becomes  the  determination  of  the  causes 
of  the  primary  faihirc  of  nutrition  of  the  sarcous  structure :  and 
of  this  we  are  utterly  ignorant.  Analog}'  helps  us  little.  Thus 
the  fatty  pseudo-metamorphosis  of  muscles  atljoiuiug  noa-reducetl 
dislocations  and  ankyloses,  and  that  occurring  in  paralysed  limbs, 
and  iu  bed-ridden  people,  is  explicable  by  the  waste  conse<jaeut 
on  iuaction :  but  it  is  dilfieult  to  admit  even  the  minor  influence 
of  any  such  cause  in  the  case  of  the  heart.  Nor,  again,  does  the 
fatty  pseudo-metamorphosis  of  uterine  tissue,  which  follows  par- 
turition, lend  aid  in  the  explanation.  Now,  direct  evidence,  as 
far  lis  it  goes,  deposes  against  the  merely  local  mechanism  of  the 
cardiac  decay ;  there  is  no  necessary  relationship  Ijetween  a 
diseased  state  of  the  minute  vessels  or  nerves  of  the  heart  and  its 
failing  nutrition.  On  the  other  hand,  we  are  unacquainted  with 
any  form  of  blood-disease  or  nervous  dyscrasia  even  seemingly 
essential  to  the  existence  of  the  disease.  Smith,  of  Dublin,  it  is 
true,  in  some  cases  of  the  kind,  found  oil  in  the  blood ;  but  can 
we,  with  Stokes,  accept  the  fact  as  an  "  apparent  proof"  that 
fatty  heart  may  be  produced  by  the  assimilation  of  ready-formed 
oil  in  the  blood  ?  I  am  disposed  to  think  not :  the  two  conditions 
were  probably  mere  coincidences.  Simon's  piarha?mia  may  cjcist 
witiiout  fatty  heart,  and  fatty  heart  without  that  diseased  state  of 
the  blood.  And  admitting  the  reality  of  some,  as  yet  undis- 
covered, preliminary  morbid  state  of  the  blood,  it  would  remain 
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to  be  ascertained,  why  that  particular  form  of  pravity  of  the  fluid 
should  lead  to  impairment  of  the  nutrition  of  the  heart  rather 
than  of  other  textiu-es. 

Clinically,  fatly  pscndo-metaniorphosis  is  closely  allied  to  fatty 
infiltration  of  the  connective  tissue,  along  with,  as  its  effect, 
pressure-atrophy  of  the  intervening  muscular  fibre  ;  pathologically, 
there  is  this  difl'erencc  among  others,  that  in  the  latter,  fat- 
formation  is  primary,  sarcous  atrophy  its  efiect ;  in  the  former, 
the  myoline  primarily  decays,  and  oil  is  laid  down  in  it«  place. 
This  at  least  I  believe  to  be  the  general  truth  ;  but  doubtless,  as 
ably  argued  by  Handficld  Jones,"  in  some  cases  this  distinction 
does  not  hold, — the  formation  of  extra-sarcolemmons  fat  being 
itself  the  consequence  of  initiative  atrophy  of  fibre. 

Again,  cardiac  anremia  has  pretty  frequently  (allowing  for  the 
absolute  rarity  of  the  two  things)  fallen  under  my  notice  as  the 
immediate  prelude  to  fatty  metamorphosis  [350].  Since  I 
noticed  this  connection  in  the  edition  of  1861,  a  few  additional 
instances  in  point  have  presented  themselves. 

653.  Predisposing  causes. — Although  fatty  decay  of  the  heart 
has  occasionally  been  seen  in  young  persons,  the  disease  is 
essentially  an  appanage  of  middle  and  advanced  life,  lilalcs 
exhibit  it,  both  in  its  slighter  and  graver  degrees,  with  consider- 
ably more  frequency  than  females.  It  occurs  in  all  ranks  of 
society,  though,  to  a  certain  but  undetermined  extent,  more  in 
.the  upper  and  middle  classes  than  among  those  who  eiirn  their 
daily  bread  by  manual  toil.  The  influence  of  special  kinds  of 
trade  or  occupation,  if  any,  has  yet  to  be  discovered, 

Aristotle  ascribed  conversion  of  voluntary  muscle  into  fat  to 
.excess  of  nourishment;  modem  observers  add  the  abuse  of 
[•Icoholic  fluids,  lazy  habits,  and  luxurious  living  generally,  as  at 
least  favouring  the  metamorphosis.  But  I  doubt  very  much  from 
my  own  observation  whether  tliese  conditions  can  be  fairly  held 
to  play  any  very  notable  part  in  the  instance  of  the  heart.  True, 
I  have  seen  the  disease  in  persons  of  sedentary,  luxurious  life ; 
but  I  have  met  it  also  in  professed  pedestrian  tourists,  and  in 
persons  habitually  and  actively  employed.  I  have  seen  it  in  men 
whose  rule  for  years  had  been  to  coosumd  at  least  their  daily 
bottle  of  wine,  in  gross  beer-drinkers,  and  in  spirit-drinkers ;  but 
I  hive  ob8cr\ed  it  also  in  persons  whose  life  had  l»een  one,  not 
only  of  soberness,  but  almost  of  ahstjnencc. 

Yet  more,  there  is  no  doubt  that  fatty  disintegration  sometinios 

*  Fatty  DegcnrralioD,  DriU  ud  For.  lied.  Chir.  Rcr.,  A(>nl,  1R.^S.  p   int. 
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affecta  a  very  considerable  area  of  the  hearts  of  men,  who  at,  and 
long  prior  to,  the  time  of  death,  have  Bystomatieally  lived  after 
the  most  approved  hygienic  models.  All  tliis  forces  on  ns  the 
conviction  that  in  this,  as  in  most  chronic  disorganising  diseases, 
the  real  predisposing  cause  is  a  certain  conMitiiiicmal  aptitude, 
formed  out  of  intrinsic  peculiarities,  congenital  or  acquired,  of 
structure  and  function,  that  lie  beyond  the  palo  of  our  existing 
powers  of  scrutiny. 

554.  Clinical  conditions. — The  clinical  aspects  of  the  disease 
vary  greatly  with  the  superficial  extent  and  the  degree  of  the 
atrophous  change.  That  fatty  metamorphosis  may  be  found,  and 
to  no  insignificant  amount,  where  neither  subjective  nor  objective 
cardiac  symptoms  had  awakened  attention  during  life,  is  iudnbi- 
table.  Nay,  it  is  equally  certain  that  hearts  have  been  carefully 
examined  during  life,  and  pronounced  free  from  disease,  which 
almost  immediately  afterwards  (death  arising  from  other  caoses) 
have  been  found  very  sensibly  fatty.  Tlie  disease  may  then  to 
the  observer  of  the  present  day,  at  least  in  its  minor  and  motle- 
rate  degrees,  bo  latent.  But  the  rule  is  that,  if  the  afiection  be 
really  well  marked  in  amount,  its  clinical  evidences  are  more  or 
less  precise  and  positive. 

555.  Physical  sicfns. — Tlie  physical  signs  are,  generically,  those 
of  a  soft  heart,  free  from  notable  enlargement. 

(a)  The  impulse,  always  weak,  is  in  extreme  cases  wholly  im- 
perceptible,— the  precise  point  of  the  apex-l>eat,  though  ill-defined, 
can  be  caught  bettor,  both  with  the  eye  and  finger,  than  in  cases 
of  attenuated  dilatation  with  flaccid  fibre.  The  existing  indis- 
tinctness of  the  apex-beat  is  probably  owing  to  the  want  of  jwwer 
of  Uie  fibres,  naturally  giving  the  spiral  movement  to  the  heart  in 
systole  ;  the  whole  organ  is  simply,  and  as  it  were  lazily,  projected 
forwards. 

(Jj)  The  cardiac .  percussion-dulness,  both  superficial  and  deep, 
remains  unchanged  in  area,  unless  there  be  alteration  of  bulk  from 
some  independent  cause. 

{c)  Auscultation  discovers,  as  a  general  rule,  a  weak,  but  by  no 
means  always  toneless,  short  and  relatively  high-pitched,  first 
sound  ;  a  long  first  silence,  and  a  feeble,  but  relatively  distinct 
and  accentuated,  second  sound.  If  the  fatty  disorganisation  bo, 
as  it  often  is,  in  great  excess  in  the  left  ventricle,  the  first  sound 
may  be  of  notably  fuller  tone  at  the  right  than  tbo  left  apex,  and 
the  second  sound  louder  and  more  strongly  accentuated  at  the 
second  left,  than  at  the  second  right,  cartilage  :  the  relative  state 
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of  preservation  of  the  muscular  structure  of  the  two  ventricles 
explains  these  facts.  I  have  never  met  with  absolute  deficiency 
of  either  sound  over  the  entire  cardiac  region ;  but  it  is  not  un- 
common (quite  independently  of  the  presence  of  any  apparent 
syncopal  condition)  to  find  the  first  sound  at  the  left  apex  almost 
null  from  weakness. 

Basic  systolic  murmur  may  arise  from  coexistent  aneemia; 
valvular  murmur  of  any  type  from  special  valvular  disease :  both 
kinds  are  rare.  But  may  the  disease  out  of  its  own  conditions 
generate  murmur  ?  I  have  for  some  time  had  under  observation 
a  case  in  which  the  whole  symptomatology  points  to  the  existence 
of  moderate  fatty  disintegration,  and  in  which  sometimes  at  the 
periods  of  syncopal  and  pseudo-apoplectic  seizures,  sometimes  at 
other  periods,  a  most  distinct  though  feeble  systolic  murmur  be- 
comes temporarily  audible  at  the  left  apex.  Is  this  murmur  of 
dynamic  reflux  mechanism  ? 

556.  Symptoms. — Nothing  can  be  more  variable  than  the  mode 
of  grouping,  or  than  the  intensity  of  indiviilual  symptoms.  Be- 
tween the  extremes  of  latency,  on  the  one  hand,  and  conditions  of 
cardiac,  encephalic,  and  pulmonary  function  so  perverted,  on  the 
other,  that  the  continuation  of  life  seems  an  impossibility,  all 
conceivable  shades  of  degree  are  observed.  We  must  assume  in 
our  general  outline  of  the  patient's  state,  that  the  characters  of 
the  disease  are,  if  not  excessively  marked,  at  least  well  and  dis- 
tinctively defined. 

(o)  The  patient  whose  heart  is  notably  fatty,  though  not  of 
necessity  in  a  low  state  of  general  health,  is  unable  to  undertake 
sustained  labour,  being  exhausted  on  the  first  attempt  almost, 
•ad  often  forced,  when  making  an  effort  to  walk,  to  stop  at  every 
few  paces  from  cardiac  uneasiness  or  dyspncea,  or  both.  In  tem- 
per he  is  dejected  and  peevish,— emotional  states  coming  either 
directly  of  the  disease  and  its  perverted  state  of  circulation,  or 
indirectly  of  the  incapacity  for  occupation  it  entails.  His  tissues 
generally  are  soft  and  flabby ;  his  muscular  power  almost  null ; 
the  skin  of  the  face  pale  and  sallow,  or  more  or  less  livid;  the 
feet  and  ankles  disposed  to  slight,  but  rarely,  if  ever,  the  seat  of 
marked,  oedema  [512,  a,  A]  ;  the  appetite  feeble,  the  digestive. 
foroea  languid,  the  bowels  confined,  the  liver  larger  than  natural, 
and  lometimes  detruded  downwards,  sometimes  distinctly  in- 
creased in  size,  during  paroxysms  of  dyspna'o. 

(A)  The  state  of  the  respiration  varies  widely  in  different  cases, 
and  at  different  times  in  tlie  same  cose.  The  [uitient,  though ea&vV<j 
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put  out  of  breath,  as  a  rule,  and  subject  to  fits  of  dyspnoea  of 
very  irregular  rhytbm  and  sometimes  orthopnceal,  yet  not  con- 
stantly short-breathed,  may,  on  the  contrary,  be  free,  even  under 
the  iiressure  of  great  cardiac  distress,  from  subjective  or  objective 
difficulty  of  breathing.  So,  too,  may  similar  freedom  of  respira- 
tion hold  on,  on  tho  eve,  and  during  the  occurrence,  of  the 
syncopal  and  apoplectic  seizures  incident  to  the  disease. 

A  tendency  to  sigh,  without  emotional  influence  or  mere  habit 
to  explain  it,  is  iu  some  cases  connected  with -fatty  disintegration. 
Again,  in  certain  instances  tlie  breathing  exhibits  those  i>eculiar 
characters,  in  regard  of  rhythm  and  intensity,  first  noticed,  as 
far  as  I  know,  by  ChejTie  in  1816,  and  which  are  specially 
described  further  on  [655], 

Cough,  of  peculiar  character,  inasmuch  as  it  is  unattended  with 
signs  of  bronchitis,  or  any  other  pulmonary  affection,  occasionally 
proves  a  tr<iuble8ome  symptom :  it  is,  plainly,  reflex  and  hiemic. 

Seeing  that  pulmonary  apoplexy  is  an  occasional  effect  of  flabby, 
or  of  hypertrophous,  dilatation  of  the  left  ventricle  (conditions 
tending  to  stagnation  within  the  heart),  it  would  follow  that  tho 
weakness  of  fibre  in  fatty  metamorphosis  should  conduce  to 
blood-infiltration  in  the  lung.  Still,  as  matter  of  fact,  tho 
condition  has  not  fallen  under  my  notice,  unless  where  dilatation 
coexisted. 

(c)  The  pulse  may  be  :  (a)  perfectly  regular  in  force  and  rhytlun, 
and  of  medium  frequency,  as  the  habitual  state,  even  where  strong 
evidence  exists  of  advanced  fatty  change, — nay,  in  such  cases 
even  when  the  pidse  becomes  paroxysmally  frequent — that  is, 
relatively  frequent — with  anginal  pain,  it  may  maintain  its 
regularity.  But  this  is  the  exception,  (b)  Commonly  the  pulse 
is  irregular  in  force  and  rhythm,  either  constantly  or  from  time 
to  time  under  tlie  influence  of  excitement,  flatulence,  indigestion, 
or  effort  On  such  occasions  it  may  become  exceedingly  frequent, 
actually  uncountable — in  the  main,  from  frequency ;  in  part, 
however,  from  irregularity.  Tlie  pulse  may,  when  frequent  and 
irregular,  have  also  a  tingling  character,  according  to  Stokes: 
but  in  the  only  instance  he  reports,  there  was  marked  mitral 
^coarctation,  (c)  A  third,  and  more  noteworthy  and  special,  con- 
dition of  the  pulse  is  infrequency, — sometimes  carried  to  a  very 
remarkable  extreme,  the  beat  falling,  for  instance,  to  twenty -six 
per  minute.*  Such  infrequency  is  in  some  cases  refcrriblc  to 
extra-weakness  of  occasional  systoles,  which  fail  to  impress  the 
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radial  wave ;  but,  as  originally  noticed  by  Adams,  the  ventricular 
systoles  themselves  are  occasionally  much  less  frequent  than 
natural :  and,  in  point  of  fact,  defect  in  the  cardiac  action  proper 
is  tho  really  important  condition.  The  infrequent  beats  may 
individaally  be  either  slow  and  lagging,  or  quick  and  abrupt 

The  mechanism  of  infrequent  action  has  already  been  discussed, 
and  the  mystery,  attached  to  it,  admitted  [285].  But  it  is  yet 
more  difficult  to  fix  what  are  the  conditions  in  diflFerent  cases 
specially  productive  of  tho  three  main  varieties  of  pulse  just 
described.  The  greatest  irregularity  may  exist  without  mitral 
reflux ;  but  not,  I  am  inclined  to  think,  without  dilatation. 

Occasional  fits  of  palpitation,  attended  with  choking  sensations, 
cardiac  uneasiness,  pain  or  actual  angina,  occur;  and  tho  patient, 
readily  becoming  faint  on  tlie  least  exertion,  falls  into  a  state  of 
actual  syncope  from  time  to  time. 

Little  or  nothing  is  known  positively  concerning  the  state  of 
tho  blood.  I  have  failed  to  find  the  venous  hum  of  anremia,  in 
cases  where  the  tissues  were  markedly  pallid, — but  the  patients 
were  aged.  The  "  piarhfemia,"  or  oily  impregnation  of  the  fluid, 
noticed  by  Smith,  was  clearly  exceptional  and  accidental. 

{(f)  It  is  more  than  doubtful  that  the  urine  possesses  any  distinc- 
tive, or  indeed  habitually  morbid,  character :  I  can  answer  in  the 
n^ative  for  fat,  albumen,*  sugar,  biliphrein,  excess  of  urea,  casta 
of  the  tubules,  and  spermatozoa  ;  oxalates,  uric  acid,  and  amor- 
phous and  triple  phosphate,  occasionally  present,  are  of  no 
significance, — except  that  they  may  point  to  the  coexistence  of  an 
independent  diathesis.  As  to  the  quantity  of  water  habitually 
eliminated  by  this  channel,  without  being  able  to  furnish  as 
precise  information  as  might  be  wished,  I  can  distinctly  affirm 
tliat  it  docs  not  oscilhite  in  either  direction  notably  out  of  propor- 
tion with  tho  flnids  consumed.  This  clinical  truth  seems  some- 
what at  variance  with  the  theory  of  eccentric  pressure  on  the  renal 
capillary  system  already  referred  to  [491,  h]. 

(f )  Sexual  inclination  and  power  may  both  fail, — tho  latter  more 
than  tho  former.  In  one  of  the  best  marked  cases  of  the  disease, 
clinically  speaking,  I  ever  saw  in  a  male  under  the  ag«  of  forty- 
flvc,  it  was  this  failure,  and  not  the  cardiac  symptoms,  that  led  to 
my  being  consulted.  Here,  too,  the  genital  organs  were  sound, 
and  there  existed  neither  Bpermatorrhooa  nor  spinal  disease.  Was 
tho  failure  a  mure  coincidence,  or  really  an  efiect  of  tho  languish- 

*  Slight  unitinuniim  oorura  whore  diUlatidii  eooxisti  with  tatty  ch«i(^  ;  bat  I 
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ing  activity  of  the  heart  ?  On  the  otlier  hand,  I  have  seen  many 
cases  in  which,  as  far  as  I  could  ascertain,  there  was  no  lack  of 
erotic  propensity  or  of  copulative  vigour. 

(J)  The  functions  of  the  encephalon  very  habitually  suffer  more 
or  less  marked  impairment  Little  doubt  can  be  entertained,  that 
in  many  cases  formerly  set  down  aa  examples  of  pure  dynamic 
disturbance  of  the  brain,  the  groundwork  of  this  lay  in  perverted 
circulation  dependent  on  fatty  metamoq^hosis  of  the  heart. 

As  a  general  truth  it  may  be  fairly  said  that  vertigo,  failure  of 
sight,  dull  aching  and  variously  anomalous,  indescribable  sensa- 
tions in  the  head,  feebleness  of  intellect,  and  especially  of  memory, 
and  somnolence,  become  common,  witli  the  advance  of  the  disease, 
either  aa  almost  habitual  states,  or  as  paroxysmal  occurrences. 

The  failure  of  memory  is  particularly  striking, — like  that 
attending  chronic  softening,  it  bears  on  recent  rather  tliau  long- 
past  events,  and  not  on  Tcortfa :  neither  a])basia  nor  even  amnesia 
occur,  unless  very  exceptionally,  in  this  form  of  heart-disease. 

The  psychical  state,  immediately  preceding  the  syncopal  attacks 
appertaining  to  the  disease,  is  sometimes  very  curious.  Thus  a 
very  intelligent  patient,  who  has  had  a  considerable  number  of 
such  attacks,  says  :  "  for  a  minute  or  so  before  unconsciousness 
tiikes  place,  my  memory  of  things  jiu5t  passed  goes ;  I  remember 
invariably,  or  rather  my  fancy  conjures  up,  one  of  two  or  three 
different  scenes  that  I  have  been  witness  of;  there  is  no  delusion, 
mental  or  optical,  for  I  know  they  are  not  before  me ;  but  1  think 
by  shutting  my  eyes,  I  could  realise  them." 

But  these  forms  of  disturbance  may  proceed  much  further. 
The  patient,  suddenly  losing  consciousness,  may  exhibit  many  of 
the  appearances  of  an  apoplectic  seizure, — sudden  fall  to  the 
ground,  complete  insensibility,  with  breathing  either  stertorous  or 
of  the  peculiar  rhythm  to  be  by-and-by  described  [655],  while 
the  pulse  becomes,  even  if  previously  an  infrequent  one,  still  more 
infrequent  The  attacks  are  generally  brief,  easily  recovered 
from,  are  very  rarely  followed  by  paralysis, — and  in  their  imme- 
diate mechanism  appear  to  me,  as  they  have  done  to  Stokes, 
rather  to  depend  on  deficient  arterial  supply  and  venous  stasis, 
than  on  excess  of  blood  transmitted  to  die  brain.  Stokes  refers 
to  a  case  in  which  the  patient,  warned  by  certain  premonitory 
symptoms,  was  enabled  to  save  himself  from  attacks  by  "  hanging 
his  head,  so  that  it  rested  on  the  floor."  Tliere  seems,  indeed,  a 
close  alliance  between  these  apoplectiform  attacks  and  syncope ; 
and  a  patient  who  has  long  been  the  subject,  of  syncopal  attacks. 
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may  lose  these  and  have  the  apoplectiform  variety  instead.  But, 
more  tlian  this,  the  seizure  may  be  of  a  mixed  apoplectic  and  con- 
vulsive character, — clonic  spasms  of  certain  parts  coinciding  or 
alternating  witJi  tonic  spasms  of  others.  Or  the  syncopal  and 
apoplectic  elementa  may  be  wholly  deficient,  the  seizure  being 
cpilejitiform  in  attributes, — marked  by  sudden  fixed  gaze,  death- 
like pallor  of  face,  clonic  spasms  of  the  muscles  of  the  head  and 
neck,  subsequently  of  the  limbs,  biting  of  the  tongue,  dilatation 
of  the  pupils,  and  on  recovery  total  oblivion,  or  rather  ignorance, 
of  all  that  has  passed  during  the  paroxysm.  I  do  not  happen  to 
have  seen  foaming  at  mouth,  nor  to  have  heard  the  epileptic  cry, 
in  attacks  of  this  particular  kind ;  but  I  have  had  the  affirmative 
testimony  of  friends  of  patients  as  to  the  occasional  existence  of 
l)oth. 

Again,  I  have  known  a  patient  of  this  class,  while  engaged  in 
ordinary  occupation,  sink  on  a  chair,  without  actually  falling,  bend 
forwards  aa  if  to  relieve  suffering  of  some  kind,  become  at  tliu 
same  time  of  deathly  pallor,  rapidly  lose  heat  at  the  head  and 
extremities,  and  utter  no  cry,  while  the  pulse  remains  perceptible, 
no  muscular  twitch  even  occurs,  and  the  pupils  do  not  dilate.  Tlie 
consciousness  goes  completely  in  the  objective,  but  apparently  not 
wholly  in  the  sulijective,  sense;  waking  up  in  a  state  of  bewilder- 
ment, after  a  lapse  of  three  or  four  minutes,  the  patient  speaks 
of  pain  at  the  lower  sternal  region,  of  which  pain  all  memory 
disappears  afier  a  /cm  minutes  more.  Strange  combination 
of  cerebral  and  cardiac  disturbances, — and  which  in  more  aspects 
tlian  one  seems  to  represent  the  state  artificially  induced  by 
chloroform  ! 

Again,  I  have  lately  seen  a  case  in  which  temporary  aphasia  (at 
least  in  a  subdued  form)  and  amnesia  occasionally  occurred,  un- 
attended by  any  serious  coincident  disturbance  of  cerebration. 

Now,  tlie  usual  and  perfect  recovery  after  seizure  in  all  tlieso 
varieties  would  of  itself  suffice  to  show  that  they  are  unconnected 
with  structural  change  in  the  brain.  Neither  is  the  converse  form 
of  proof  wanting,  for  death  has  occasionally  taken  place  after  n 
rv{>etition  of  them,  and  the  cerebral  substance  been  found  free 
from  any  one  of  the  ailmittod  conditions  of  textural  disease. 
Atheromatous  and  other  degenerative  changes  in  the  capillaries 
are  doubtless  sometimes  present, and  may  proWbly  aid  in  promoting 
the  blood-stagnation,  on  which  the  seizures  in  some  cases  depend. 
On  the  other  hand,  when,  after  apoplectiform  seizure  in  a  case  of 
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on  (aa  I  have  known)  for  months,  the  reality  of  organic  change 
cannot  be  questioned. 

(y)  Tlie  epileptiform  character  of  the  attacks  would  sufiBce  in 
the  opinion  of  some  persons  to  prove  implication  of  the  spinal 
cord.  In  addition  to  this  evidence  it  may  be  stated  that  in  two 
cases,  where  abundant  evidence  of  fatty  metamorphosis  cxiste*!,  I 
observed  formication,  slight  numbness,  and  tendency  to  subjective 
sense  of  cold  in  the  lower  extremities,  the  patients  being  free  from 
other  ordinary  symptoms  of  disease  of  the  cord,  and  certainly  free 
from  intra-pelvic  affections,  enlarged  prostate,  stricture  of  tlie 
urethra,  renal  disease,  and  spermatorrhoea.  Were  not  these 
symptoms,  indicative  of  implication  of  the  medulla,  analogous  in 
mechanism  to  the  quasi-apoplectic  seizures  ? 

(//)  Thrombosis  does  not  appear  to  occur  often  in  the  interior 
of  fatty  hearts,  though  the  dynamic  element  of  its  occurrence, 
sluggishness  of  current,  is  so  frequent  in  the  affection. 

557.  Course, — As  a  general  truth,  fatty  metamorphosis  is  a 
chronic  process, — that  is,  though  the  immediate  change,  mole- 
cularly  considered,  may  be,  and  probably  is,  rapidly  effected,  the 
extension  of  the  cliango  to  any  notable  amount  of  structure,  and 
its  capability  of  producing  appreciable  symptoms,  are  the  work 
commonly  of  months  or  of  years.  Nevertheless  the  fact,  that 
individuals  have  occasionally  been  met  with,  noted  for  muscular 
prowess  and  feats  of  endurance  almost  to  the  day  of  their  death, 
whose  hearts  notwithstanding  have  proved  the  seat  of  fatty  con- 
version on  a  most  extensive  scale,  seems  to  depose  in  favour  of 
rapidly  acute  course  as  at  least  an  occasional  occurrence.  And,  as 
already  stated,  under  the  influence  of  adjacent  inflammation,  and 
in  typhus,  it  seems  tolerably  certain  fatty  disintegration  of  the 
fibre  may  be  acutely  effected.  On  the  other  hand,  it  is  conceiv- 
able that  in  the  exceptional  individuals  just  referred  to  (specially 
organised  they  must  in  any  new  be  considered  to  have  been), 
the  supply  of  vi»  nervosa  to  the  heart  may  be  so  great,  as  to  render 
the  contraction  of  a  small  mass  of  their  heart-fibres  as  effective 
as  the  sum-total  of  those  of  ordinary  persons.  See,  in  the  way  of 
analogical  illustration,  the  muscular  work  achieved  by  a  feeblu 
anajmic  woman  in  hysteriavl  paroxysms.  But  tliis  importimt  point 
in  the  history  of  fatty  disease  requires  ex pntfcaso  clinical  study. 

558-  Manner  of  death  and  prognosis. — (o).  Patients,  whose 
hearts  have  undergone  fatty  metamorphosis,  are  often  possesswl 
with  the  idea,  they  shall  expire  suddenly.  For  this  idea  there  i 
commonly  a  very  obvious  foundation,  in  the  fact  tliat  they  IiaV( 
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been  more  or  less  sabject  to  varions  cardiac  partostbcaiB?,  or  to 
actual  syncopal  attacks ;  but  occasionally  no  such  subjective  hint 
has  been,  at  least  appreciably,  given  to  tlie  sufferer.  In  both 
classes  of  case  the  idea  occasionally  proves  a  prophetic  one. 

Instantaneous  death  may  bo  of  purely  dynamic  mechanism, — 
sndden  syncope  occurring  from  failure  of  Uie  heart's  intrinsic 
irritability,  or  from  failure  of  motor  innervation,  or  perhaps  from 
excess  of  inhibitory  innervation.  Or  such  death  may  be  mechanically 
caused  by  rupture  and  copious  extravasation  into  the  pericardial 
sac.  Or,  in  cases  of  partial  or  minute  rupture,  death  is  at  once 
statically  and  dynamically  brought  abouL  It  has  not  occurred  to 
mo  to  witness  or  know  of  sudden  death  in  those  cases  as  a  result  of 
cardiac  or  arterial  thrombosis.  Rapid  (but  never  actually  instant- 
aneous) death  may  follow  apoplectiform  and  epileptiform  seizures. 

In  many  instances  the  fatal  event  is  slowly  brought  about  by 
asthenia. 

{b)  On  the  other  hand,  fatty  disorganisation  of  the  heart  is  by 
no  means  necessarily  fatal.  I  have  known  &r<e»»ipe  destruction  of 
the  kind  exist,  where  death  had  occurred  from  unconnected  chronic 
disease  of  other  organs ;  and  the  proofs  that  a  moderate  amount  of 
the  change  may  be  comparatively  innocuous  are  of  daily  occur- 
rence. May  we  go  further,  and  accept  the  doctrine  advocated  by 
K  Crisp,  that  "  fatty  degeneration  of  the  heart  and  arteries 
generalli/,  in  the  aged,  tends  to  prolong  life  by  adapting  the 
freipiency  and  force  of  the  heart  to  the  requirements  of  the  sys- 
tem"?* As  already  mentioned  [494],  it  seems  very  reasonable 
to  supiwse,  that  wetiening  of  the  power  of  a  hypertrophous  heart 
through  fatty  metamorphosis  may  serve  a  useful  purpose.  But 
that  the  individual  who,  possessed  in  advanced  life  of  a  heart 
normal  in  size  for  his  a<fe,  will  prove  a  gainer,  because  its  filjro 
partially  degenerates  into  fat,  seems  a  questionable  piece  of 
doctrine.  If  it  were  an  advantage  that  the  organ  should  be  weak 
in  advanced  years,  why  does  Nature  steadily  increase  its  mass,  as 
time  rolls  on? 

550.  Diagnosis. — If  weak  cardiac  action,  a  feeble  toneless  flrst 
•onnd,  with  a  relatively  well  defined  and  accentuated  second 
aoand,  absence  of  murmur,  and  pcrcussion-dulness  of  normal 
area,  coi-xist  with  frequent  and  irreguhir  or  infrequent  and  regular 
pulse,  respiration  of  ascending  and  descending  rhythm  [055], 
and  the  peculiar  cerebral  attacks  just  dcscrilied,  there  can  pro- 
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bably  be  little  doubt  of  the  existence  of  this  form  of  atrojjby  of 
the  heart.  But  the  value  of  this  proposition  is  less  than  it  seems; 
for,  even  in  cases  anatomically  well  marked,  the  pulse  11U17  be 
perfectly  natural ;  apoplectiform  attacks  are  very  rare ;  and  the 
jxirvertcd  rhythm  of  respiration  equally  so. 

Besides,  it  is  now  established,  as  I  suggested  in  the  edition  of 
1854  would  probably  prove  to  be  the  fact,  that  other  forms  of 
cardiac  disease,  witliout  a  particle  of  fatty  metamorphosis,  may 
produce  the  special  rhythm  of  breathing — and  it  is  very  probable, 
also,  the  peculiar  apoplectiform  seizures.  In  fine,  the  physical 
signs  enumerated,  coupled  with  deficiency  of  the  dropsies  and 
otiier  systemic  eflects  of  dilatation,  seem  to  furnish  the  most 
serviceable  guides  to  direct  diagnosis.  Some  help  may  occasionally 
be  had  from  the  notable  perversion  of  the  pulse-resj^iration  ratio, 
entailed  by  the  relative  infrequeucy  of  the  heart's  contractions. 
Tims  a  pulse  of  forty  may  coexist  with  a  respiration  of  twenty 
per  minute, — a  ratio  of  2  :  1. 

Canton  has  shown  the  arcus  senilis  to  be  the  result  of  fatty 
atrophy  of  the  cornea.  But  the  arcus  senilis,  like  fatty  heart  in 
the  generality  of  cases,  is  an  attribute  of  age :  its  discovery  will 
do  very  little  more  in  confirmation  of  an  otherwise  doubtful  diag- 
nosis of  fatty  heart,  than  would  ascertaining  that  the  patient  has 
jjassed  his  fiftieth  year.  K  indeed  the  corneal  change  were  found 
in  a  youthful  person,  it  might  possibly  have  some  weight:  still, 
that  fatty  heart  may  exist  without  change  in  the  cornea  is  certain, 
— and  the  converse  holds  equally  good.  Tlie  most  remarkable 
specimen  of  fatty  opacity  of  the  cornea  I  ever  saw  in  a  person 
under  forty-five  years  of  age,  so  remarkable  that  the  serious  dis- 
figurement attracted  the  attention  of  non-professional  persons, 
occurred  in  a  male  cut  off  by  chronic  alcoiiolism,  cirrhosis  of  the 
liver  and  ascites,  who  never  exhibited  the  least  clinical  evidence 
of  fatty  disease  in  the  heart.* 

The  direct  diagnosis  of  the  disease  is  consequently  in  an  unsa- 
tisfactory state  enough;  nor  is  the  clinical  difliculty  of  the  case 
always  removed  by  contrast  of  the  conditions  of  this  affection  witli 
those  of  other  diseases. 

(rt)  Thus,  positively  distinctive  signs  of  simple  Jh/;cid  sojincss 
and  fattiness  of  texture  are  in  very  truth  wanting;  and  the  chief 
safeguard  against  error  lies  in  the  extreme  rarity  of  genuine  cases 
of  pure  softening. 
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(b)  Nor  do  I  know  of  any  means  whereby  futty  psoudo-meta- 
nioqiliosis  may  with  surety  be  distinguished  from  mere  fattij 
infiltration.  The  researches  of  Bizot  into  the  relationship  of  sub- 
cutaneous fat  to  fat-accumulatious  about  the  heart  furnish  no 
clinically  available  help. 

(c)  The  natural  arcae  of  the  cardiac  diilnesses,  and  the  absence 
of  systemic  congestion  and  dropsy,  will  distinguish  fatty  dis- 
organisation from  dilatation  ;  if  there  be  marked  jugular  distension, 
or  d  fortiori  jugular  pulsation,  the  case  is  not  one  of  mere  fatty 
disintegration. 

{d)  From  all  forms  of  valvular  disease  the  present  affection 
differs  in  the  absence  of  persistent  organic  intrn-cardiac  murmur. 
But,  as  we  have  already  seen,  there  is  fair  motire  for  believing 
that  mitral  regurgitant  murmur  of  dynamic  me<"hani8m  may  tem- 
porarily occur.  Basic  systolic  murmur  of  blowl-origin  is  very 
rare ;  whatever  bo  the  morbid  state  of  the  fluid  in  these  patients, 
it  does  not  promote  the  occurrence  of  murmur. 

(«)  From  c/ironic  pericardial  effusion  fatty  disease  will  differ  by 
the  normal  area  and  shape  of  cardiac  dulness,  by  the  absence  of 
prsecordial  arching,  and  by  the  fact  that  the  heart-sounds  are  at 
least  as  well  marked  at  the  cardiac  region  as  at  the  top  of  tho 
sternum  :  the  history  of  the  case  will,  further,  prevent  tho  possi- 
bility of  error. 

(y )  Supposing  all  commemorative  story  deficient,  it  may  prove 
exceedingly  difficult  to  distinguish  one  of  tho  peculiar  apople^i- 
form  attacks  intercurrent  to  this  disease,  at  least  at  the  actual 
moment  of  seizure,  from  urtemic  coma.  The  breathing  may, 
however,  Ixi  genuinely  stertorous  in  tho  former,  while  it  never  iB 
80  in  the  latter  variety.  In  tlie  pallor  of  face  and  absence  of 
primary  or  sequential  paralysis  the  two  varieties  agree.  Tho 
condition  of  the  urine,  and  the  absence  or  presence  of  anasarca, 
will  be  the  most  available,  but  not  iufjillible,  guides  to  the 
diagnosis. 

(jl)  Seaton  Reid  suggests  that  notalile  slackening  of  the  pulse, 
when  tlio  peculiar  respiratory  disturbance,  tlescribed  further  on 
[655],  reaches  its  period  of  greatest  effort  or  **  distress,"  with  in- 
creased frequency  of  the  pulse  during  the  period  of  apnoea,  is  a 
combination  prubably  distinctive  of  fatty  disorganisation. 

560.  Trcuttnent. — The  treatment  of  this  affection  is  essentially 
that  recommended  for  simple  softening  of  the  heart  It  secma 
natural  to  enjoin  abstinence  from  fut^of  uU  kinds,  and  of  materiula 
imiylacuous  and  sacchurinc,  readily  converted  into  fat ;  yet  there 
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may  be  little  i)liilos(ii)hy  here  after  all, — if  tlie  local  fatty  state  Lo,J 
B8  seema  strongly  {jraljuLlc,  a  mere  evolution  of  a  form  of  atrophy. 
On  the  other  hand,  as  to  the  propriety  of  a  full  diet  of  proti-j 
naceous  food  of  easily  digestible  quality  there  can  be  no  donbt.} 
The  vigour  of  the  circulation  requires  sustainment  from  thai 
raoileratc  use  of  wine  or  spirits  ;  and  when,  as  is  often  the  case,  j 
sufferers  from  the  complaint  have  been  liabitual  free  livers,  itj 
certainly  appears  to  rae  imwise  (no  matter  what  a  tentative  che-[ 
mistry  of  the  disease  may  suggest  concerning  the  influence  of  j 
an  alcoholised  regimen)  to  lessen  their  wonted  daily  amount  of 
stimulus. 

It  is  almost  unnecessary  at  the  present  day  to  denounce  thej 
idea  of  letting  blood  in  any  form  or  degree  for  the  disease  itself,  \ 
or  for  its  accidental  secondary  phenomena.*    Not  only  this,  but] 
the  sufferer  from  fatty  heart  should  be  very  cautiously  snbmitteil  \ 
to  lowering  regimen  or  depressing  medicinal  treatment  for  any 
intercurrent  attack  that  might,  in  a  previously  healthy  person, 
call  emphatically  for  such  measures.     The  inhalation  of  chloro- 
form is  very  certainly  hazardous,  tliough  it  is  impossible  to  avoid 
the  conviction  that  people  with  fatty  hearts  have  occasionally 
inhaled  with  perfect  impunity ;  nor  can  chloral  be  taken,  unless  in 
very  small  doses,  without  a  certain  amount  of  hazard.     Chloro- 
form liniments  may  be  used  to  the  prweordial  surface,  provided  due 
caution  be  observed ;  they  sometimes  relieve  cardiac  distress  very 
notably. 

Of  medicinal  agents,  iron,  quinine,  and  strychnia  are  the  most 
valuable.  From  the  latter  I  have,  as  I  believe,  seen  distinct  im- 
provement occur  in  the  force  of  the  heart's  contraction.  Digitalis 
seems  occasionally  useful, — and  just  in  proportion  as  the  pulse  is  . 
frequent,  and  the  physical  signs  point  to  the  coexistence  of  dilata- 
tion ;  but,  on  the  whole,  the  drug  is  not  to  be  trusted  in  cases  of] 
this  class.  On  somewhat  of  the  same  principle  the  gentle  appli- 
ance of  electro-galvanism  seems  seriously  worthy  of  trial ;  but 
the  necessity  of  caution  in  its  use  flows  from  statements  already' 
made  (p.  103). 

Moderate  exercise  on  level  ground,  if  not  productive  of  distrees, 
should  be  daily  taken.  Pure  brticing  air  is  theoretically  indicated. 
But  I  am  unacquainted  with  any  facts  proving  that  forced  exercise 
in  mountainous    countries    can  cure,  or   even  stay  the  ouwonl 
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pr(^rc88  of,  the  disease  we  have  been  considering ;  the  cardiac 
afTectioDs  1  have  known  removed  by  Alpine  tours,  have  been 
simply  functional  derangements  of  the  heart  dependent  on  gastro- 
bepatic  dys{)ep8ia. 

The  apoplectiform  seizures,  intercurrent  to  Uie  disease,  should 
clearly  be  met  by  stimulants  internally  and  counter-irritation  to 
the  lower  extremities  :  they  ought  in  fact  to  be  treated  much  an 
syncopal  attacks.  Epileptiform  paroxysms  are  plainly  to  be 
managed  on  ordinary  principles. 

I  cannot  close  this  brief  account  of  fattily  metamorphosed  heart, 
without  mentioning  my  strong  persuasion  that  I  have  seen  more 
than  one  instance  in  which,  through  hygienic  and  medicinal 
measures,  such  as  those  just  mentioned,  not  only  has  the  progress 
of  decay  been  arrested,  but  real  improvement  actually  effected  in 
the  nutrition  of  the  heart.  True,  I  should  be  jiuzzled  to  give 
'  poaitive  demonstration  that  changes  so  notable  had  certainly  been 
achieved  ;  such  demonstration  is  obviously  unattainable.  I  found 
my  belief  on  the  facts  that  in  certain  cases  where  the  physical 
signs,  the  local  annoyances,  and  the  general  dyscrasia  pointe<i 
strongly  to  fatty  disorganisation,  and  to  no  other  disease,  as  the 
cause  of  ail,  tliose  signs  have  improved,  those  annoyances  have 
disappeared,  and  that  dyscrasia  has  given  place  to  a  diathetic  state 
of  relative  tone  and  plasticity. 

C,  D. — AMYLOID  AND  SACCHARDfE  PRECIPITATES. 

561.  Amyloid  degeneration  has  been  seen  in  the  heart  and 
pericardium.*  The  symptoms,  where  the  heart  is  concerned,  will 
doubtless  be  those  of  ordinary  fatty  change, — but  experience  is 
limited. 

502.  Sugar  has  not,  so  far  as  I  know,  been  found  in  the  sub- 
stance of  the  heart  But  Bernard  some  years  since  dct<?cte<l 
diabetic  sugar  in  pericardial  serosity  ;  the  fluid,  alkaline  at  first, 
f  became  acid  through  the  decomposition  of  the  sugar,  f 
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Class  II. — Blastemal  Formatioms. 


Sub-Class  T.  Deposits. 


A. — SYPHILITIC    DEPOSIT    OR   SYPnJLOMA. 

563.  Constitutional  syphilis  may  affect  the  heart,  as  it  does 
various  other  internal  organs :  the  fact  seems  to  have  been  first 
distinctly  [troved  by  Ricord.* 

564.  Form. — Although  there  is  evidence  in  some  cases  of 
interstitial  infiltration  of  the  connective  tissue  and  int^rsjmoes 
of  the  muscular  fibres  [591],  the  syphiloraafcous  mass,  generally 
speaking,  pushes  these  aside  as  it  grows, — and  the  result  is  a 
clearly  defined  nodular  product,  varj'ing  in  size  from  a  pea  to  a 
nut 

565.  Anatvmkal  constitution. — As  in  the  case  of  the  lungs,  f 
there  is  nothing  in  the  anatomy  of  these  formations  to  difltinguish 
them  from  non-diathetic  fibroid :  their  syj)hilitic  nature  is  to  be 
inferred  from  the  antecedents  of  the  individual,  and  the  presence 
of  indisputable  evidences  of  external  constitutional  syphilis.  This 
statement  applies  equally  to  naked-eye  and  microscopical  appear- 
ances. 

Cardiac  syphilomata  have  been  commonly  found  in  the  firm 
state,  almost  creaking  under  the  scalpel ;  the  case  by  Ricord 
shows  softening  may  occur  within  their  area.  They  have  been 
seen  of  whitish-grey,  pale  flesh,  or  yellowish  colour. 

566.  Site. — The  walls  of  botii  ventricles  seem  to  be  their  sole  seat 
of  origin, — the  auricles  escaping.  Syjihilitic  infiltration  probably 
occurs  in,  and  tliickens  the  substance  of,  the  valves, — but  I  am  as 
yet  without  anatomical  proof  of  the  fact :  such  clinical  inklings 
on  the  subject,  as  I  possess,  will  be  found  with  the  history  of 
V^alvular  Diseases. 

567.  Syphilitic  hearts  have  been  found  hypertrophous ;  but  in  one 
well  recorded  case  (that  of  a  female),  the  nutrition  of  the  organ 
had  failed,  its  entire  mass  weighing  only  five  ounces.  J  The 
organ  has  commonly  been  free  from  valvular  or  other  structnral 
diseases. 

568.  Nodes,  gnmmata  in  the  limbs,  sj-philomata  of  the  (esticlc, 
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liver,  and  lungs,  may  give  evidence  of  the  true  natnre  of  the 
affection. 

The  internal  organs  may  be  free  from  disease  of  other  deacrip- 
tionB, — the  patient  perishing  of  the  sj-phUitic  dyscrasia. 

600.   Causes. — Tlie  affection  has  been  seen  in  both  %e\e». 

Canliac  syphiloma  may,  like  other  constitutional  evidences  of 
syphilitic  taint,  l>e  long  in  developing  itself:  in  Morgan's  case 
upwards  of  twenty  yejirs  had  elapseil  since  the  first  inoculation, 
before  well  marked  signs  of  general  infection  developed  them- 
selves. 

570.  Physical  si^ns. — Nothing  definite  is  known  concerning 
special  physical  signs.  The  resulta  of  percussion  and  auscultation 
have  been  the  expression  of  the  state  of  the  heart's  mass,  and  told 
nothing  concerning  the  presence  of  nodules  in  its  walls. 

571.  Symptvmn. — Palpitation  and  priecordial  uneasiness  have 
been  noticed,  and,  apparently  on  sufficient  grounds,  referred  to  the 
influence  of  the  local  accumulations. 

572.  Mode  of  death. — Tlieso  patients  have  either  died  by  the 
slow  exhaustion  of  sjrphilitic  poisoning, — when,  of  course,  the 
manner  of  dissolution  has  had  nothing  distinctive  about  it ;  or 
the  influence  of  the  heart  has  been  shown  by  the  suddenness  of 

I  decease.     In  the  latter  class  of  cases  intra-cardiac  thrombosis  has 
occasionally  been  observed. 

573.  Trwitvumt^ — There  is  no  evidence  to  prove  (however  pro- 
bable the  affirmative  may  be)  that  anti-syphilitic  treatment  reaches 
growths  iu  the  heart. 

B. — TVBEnCLE. 


L — CABDL&O. 

574.  Tubercle  very  rarely  forms  in  the  heart ;  and  only,  as  a  rule, 
in  very  small  quantity  and  in  ca^es  of  general  tuberculisation,  or 
U  an  extension  from  similar  substance  deposited  under  the  peri- 
cardium. It£  signs  and  symptoms,  if  it  have  any  [Mxoliar  to  itself, 
are  unknown. 

A  case,  remarkable  for  its  exceptionality  in  almost  all  points, 
was  observed  many  years  ago  by  Townscnd  of  Dublin.  Here, 
while  the  lungs  of  the  patient  (a  male  aged  sixty-one)  contained 
only  a  few  miliary  tubercle.'!,  a  tubercalons  mass  of  some  sise 
existed  in  the  walls  of  the  heart,  pnulucing  cvcntuidly  fatal  pres- 
sure on  tlje  pulmonary  veins  just  at  their  line  of  anion  with  the  left 
Iwuiclc.     Dyspuuea  wtta  the  essential  8)'mptom. 
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n. — ENDOCARDIAL. 

575.  Minute  tuberculous  masses  in  the  crude  stafe,  ami  also 
grey  granulations,  form  under  the  endocardium  in  infinitely  rare 
cases  of  general  tuherculisation  in  the  chiltL  I  know  notbing 
of  such  deposits  acting  as  the  cause  of  endocarditis  ;  though, 
on  the  analogy  of  the  pericardium,  it  is  very  probable  they  may 
80  act. 


in. — PERICARDIAX   WITH   SEQUENTIAL  rERICAIlDITIS. 

576.  But  tubercle  is  a  notably  more  common,  though  still  a  rare" 
formation  beneath  the  serous  layer  of  the  jwricardium,  eitlier  car- 
diac or  parietal.  Occurring  in  the  state  of  semi-transparent  grey 
granulation,  it  may  remain  latent,  or  excite  inflammation  of  that 
membrane.  The  ensuing  jierii-arditis  produces  tlie  same  physical 
signs  and  local  disturbance  as  if  it  were  of  idiopathic  origin.  But, 
probably  on  account  of  the  tendency  to  secondary  formation  of 
tubercle  amid  the  simple  inflammatory  exudation-matter,*  tlie 
disease,  unless  fatal  at  once,  tends,  just  as  peritonitis  of  the  sainc 
origin,  to  lapse  into  a  chronic  state,  attended  with  more  or  less 
constant  local  symptoms.  This  was  the  view  of  Laennec  ;  and  it 
is  supported  by  the  course  of  a  case  that  fell  under  my  own 
notice. 

577.  In  ordinary  phthisis,  as  appears  from  tLe  records  of  Louis, 
tuberculous  pericarditis  is  very  rare  :  it  is  vastly  more  uncommon 
than  pleuritis  or  iwritonitis,  and  notably  so  even  than  meningitis, 
of  that  form.  It  must  not  be  forgotten  that  a  phthisical  patient 
may  be  seized  with  pericarditis,  which  shall  be  in  no  wise  distin- 
guishable in  ita  products  from  that  occurring  in  ordinary  rhenma- 
tism,  and  which  may  prove  rapidly  fatal  in  the  acute  stage.f 

578.  Diaynosis. — Probably'cnough  miliary  tubercles,  raising  the 
pericardial  surface,  might  by  their  abrupfcoUision  generate  a  form 
of  friction-murmur ;  but  were  such  murmur  heard,  I  know  of 
no  means  by  which  the  special  nature  of  its  mechanism  could  be 
determined.  In  point  of  fact,  in  the  existing  state  of  knowledge, 
its  discovery  would  tend  rather  to  mislead  than  enlighten  tlie 
observer, — as  it  would  obviously  simulate  the  ordinarj'  sign  of  acute 
exudative  inflammation  or,  at  least,  congestion,  vnih  prominent 
vascular  tufts  [375],  of  the  pericardium. 

*  CkrawBll's  Drawings,  U.  C.  Mnienm,  A.  SSS,  fig.  2. 

t  Rtui,  U.  C.  H.,  FRmiile*,  vol.  xiii.,  p.  48, — the  aoIiUrjr  example  of  Uie  Url,  %» 
br  M  1  oa  remenibrr,  1  have  met  with. 
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And  even  this  sign,  of  deceptive  import,  will  commonly  be 
wanting;  tuberculous  deposit  will  of  itself  give  no  physical 
evidence  of  its  presence,  and  the  diagnosis  of  the  disease  can  only 
be  made  through  the  pericanlitis,  it  occasionally  entails.  But 
would  the  tuberculous  origin  of  this  pericarditis  be  announced  by 
any  peculiarity  of  its  signs  ?  Very  certainly  not ;  still,  an  attempt 
Ht  divining  its  character  might  be  made  in  the  following  way.  If 
there  were  neither  rheumatism  nor  "  Bright's  disease,"  nor  adjoin- 
ing plcuro-pneumonia  present,  and  the  patient  had  received  no 
injury  to  the  chest,  and  was  distinctly  of  strumous  constitution, 
the  probabilities  would  be  much  in  favour  of  the  tuberculous  origin 
of  the  inflammation.  And  this,  too,  although  there  were  no 
distinct  pulmonary  signs  of  advancing  phthisis ;  for,  herein  re- 
sembling tuberculous  peritonitis,  this  form  of  disease  has  mainly 
been  observed  in  cases  where  the  lungs  were  but  slightly  aflected. 

But  my  recent  experience  has  shown  me  yet  another  form  of 
difficulty  attending  this  diagnosis.  A  patient  may  have  peri- 
carditis of  the  most  obviously  scrofulous  character,  and  yet  not 
the  slightest  friction-murmur  exist, — the  absence  of  the  sign 
resulting,  as  shown  after  death,  from  the  excessive,  almost  greasy, 
smoothness  of  the  strumous  deposit.* 

579.  Treatment. — Although  not  so  important  a  matter  as  in 
the  days  when  jtrofuse  blood-letting  was  haliituully  recommended 
in  acnte  affections,  still  even  now  tlie  determination  of  the  nature 
of  tul>erculons  pericarditis  is  not  a  mere  matter  of  diagnostic 
curiosity.  Tlie  most  appropriate  treatment,  as  Burrows  has  suc- 
oeesfully  argued  (Med.  Chir.  Trans.,  vol.  xxx.),  can  scarcely  be 
that  adapted  to  rheumatic  pericarditis.  Blood-letting,  if  em- 
ployed at  all,  should  be  had  recourse  to  locally  only,  and  in 
uxtremest  moderation ;  mercurials  likewise  must  be  given  with  all 
needful  care  to  avoid  ptyalism  :  for  my  own  part  I  would  religiously 
avoid  one  juid  the  other.  Blisters  in  the  neighbourhood  of  the 
prjBcordial  region,  dry-cupping,  moderate  purgation,  diuretics  with 
iodide  of  potassium  and  dkalies,  are  the  agents  on  which,  in  con- 
nection with  antiphlogistic  regimen,  reliance  must  be  placed. 
.\nimal  foixl  may  be  allowed  earlier  in  this  than  in  other  varieties 
uf  the  disease^ 

ScB-CLA88  IL — Growths. 

580.  The  heart  is  far  from  ranking  as  tC  frequent  seat  of  growths. 
Prirottry  production  of  any  one  of  the  series  within  the  actual 

*  UcIlc^T,  r.c  n.,  f™i«i««.  »oi.  xni,  p.  7. 
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niuscnlar  substance  is,  in  truth,  rare;  and  when  we  take  intn 
consideration  the  extensive  relationship  of  the  endocardial  sorfactf 
to  the  blood,  circulating  absorbed  elements  from  primary  forma- 
tions elsewhere,  it  seems  remarkable  how  rarely  the  cardiac 
structures  become  the  seat  even  of  secondary  development  of  ibo 
kind. 

Syphilomutous  fibroid,  just  described  [563],  enchondroma, 
fibro-ossiform  tumours  iind  cancer,  are  the  only  species  of  growth 
that  have  been  observed  in  the  textures  of  the  heart 


Enchondroma. 

581,  A  woman,  aged  forty,  six  weeks  before  death,  began 
fbc  first  time  to  suflfer  from  symptoms  traceable  to  cardiac  drops^ 
On  examination,  several  rounded,  smooth,  and  slightly  lobulated 
tumours,  varj'ing  in  size  from  a  pin's  bend  to  a  lump,  an  inch  and 
a  half  in  diameter,  were  found  "  over  the  heart  and  chiefly  around 
the  large  vessels  ;"  some  of  them  lay  on  the  parietal  pericardium. 
Tnie  hyaline  cartilage  existed  in  islets  within  fibro-cartilaginous 
substance :  there  was  no  bone  seen,  but  calcareous  salts  had 
been  deposited.  There  were  thirty  ounces  of  fluid  in  tlie  peri- 
cardium.* 

Tlie  absence  of  symptoms  until  within  six  weeks  of  death 
accords  with  the  results  of  observation  of  other  kinds  of -cardiac 
tumour.  Was  the  pericardial  fluid  dropsical,  and  the  eflfect  of 
pressure  of  the  growths  on  the  veins?  [459,  rf]. 


I 


FiBRO-OSSirORM  GROWTHS. 

581*.  Some  specimens  of  the  kind  exist  in  museums,  but  witn^ 
out  clinietil  history. 


Carcikoma. 


I. — MUSCULAR   SUBSTANCE. 

682.  Cancer  of  the  heart  is  by  no  means  so  extraordinarily  rare, 
as  is  commonly  supposed, — that  is,  if  secondary  and  clinically 
insignificant,  as  well  as  primary  and  grave,  examples  of  the 
disease  be  included. 

Cardiac  cancer  may  be  the  solitary  evidence  of  the  diathesis,  or 
it  may  occur  in  combination    with    similar    disease    elscwhe 

•  K«Uy,  Brit,  Med.  Jonrnal,  1872. 
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When  thns  associated,  which  is  vastly  the  more  common  state,  it 
is,  as  far  as  I  know,  always  secondary. 

683.  Anatomical  characters. — Encephaloid  is  essentially  the 
species  found  in  the  heart ;  examples  of  gennine  scirrhus  are  very 
rare ;  while  of  colloid  I  have  neither  seen  nor  read  of  a  well-defined 
instance,  Melanic  pigment  is  sometimes  more  or  less  copiously 
deposited  in  the  stroma  and  within  the  loculi  of  encephaloid 
masses,  —  a  deposition  not  impressing  in  this  locality,  more 
than  elsewhere,  any  special  character  on  the  cancerous  suh- 
stance. 

The  nwlnliir  is  the  usual  form  of  deposition ;  Lut  the  sarcous 
substance  may  be  inliltrated,  like  the  muscles  of  the  limbs,  in 
such  manner  that  portions  of  the  heart  seem  to  the  eye  meta- 
morphosed into  cancer.  And  the  actual  atrophy  of  sarcous 
structure  is,  imder  these  circumstances,  very  extensive, — but  evi- 
dently not  complete,  as  a  case  to  be  by-and-by  narrated  would 
prove,  as  well  as  a  yet  more  remarkable  one  in  which  eleven- 
twelfths  of  the  organ  are  said  to  have  been  involved.  Had  the 
conTersioo  been  here  as  complete,  as  it  seemed,  life  evidently 
could  not  have  held  on. 

Nodules  may  form  under  the  endocardium  and  pericardium 
without  implicating  the  heart's  fibres, — a  fact  of  which  I  have 
elsewhere  published  a  striking  example.*  Or  they  may  similarly 
grow  within  the  muscular  substance, — and  in  vast  numbers,  as 
the  case  recorded  by  Dupuytren,  in  which  he  ceased  to  count  at 
the  six  hnndretlth,  sufficiently  proves. 

The  part  of  the  organ  involved  varies  greatly ;  in  fact  every 
conceivable  combination  of  locaUticts  is  exemplified  by  actnally 
obsen'ed  cases.  It  does  not  clearly  appear  tiat  the  right 
compartments  exhibit  any  notable  excess  of  proclivity  to  the 
disease. 

When  the  disease  was  nodular  and  sccondan.*,  I  have  found  the 
heart's  texture,  otherwise,  in  all  respects  perfectly  natural ;  nay, 
even  in  cases  of  infiltration,  the  fibre  just  beyond  Uie  implicated 
islet  may  bo  thoroughly  sound.  There  is  no  disposition  to 
myocarditis,  local  or  general ;  but  recent  endocarditis  in  the 
imme<liale  vicinity  of  the  cancerous  formation  has  occasionally 
been  found,  as  well  as  old  pericarditis.  Tiie  ]>rc8enoe  of  dilatation 
or  hypertrophy  is  purely  accidentid. 

584.  Cancer  of  tlie  heart  docs  not  spread  to  other  organs,  but 
conversely  extension  of  the  disease  from  the  mediastinum  and 

*  Cliniul  Loctum  oa  S«bcDUnauu»  Cancfn,  Mwlictl  Tint*,  Aiij;iut,  185S. 
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lung  to  tbe  heart  is  not  very  uncommon,  where  primary  occuma- 
lafion  Las  occurred  in  those  localities.  Some  particulars  of  a 
remarkable  case  of  the  kind  are  detailed  a  little  further  on.  And 
this  appears  to  me  to  be  the  only  manner  of  localisation  of  j)rimjiry 
cancer  in  which  the  heart  exhibits  any  particular  tendency  to 
suffer  secondarily.  Nevertheless,  parta  tbe  most  distant,  the 
most  diversified,  and  the  most  functionally  disconnected  with  tbe 
heart,  being  the  primary  seat«  of  tbe  disease,  the  latter  organ  has 
now  and  then  become  secondarily  involved, — while,  singularly 
enough,  tbe  liver  and  lungs,  the  usual  seats  of  secondary  growth, 
had  escaped  contamination. 

585.  Causes. — Males  are  very  notably  more  prone  to  suffer 
from  cancer  of  the  heart  than  females ;  of  twenty-eight  cases, 
including  primary  and  secondary  formation,  three  only  were 
furnished  by  females.  The  disease  occurs  at  all  ages  ;  if  a  narra- 
tive of  Billard  may  be  accepted  literally,  scirrhus  occasionally 
forms  in  the  heart  even  during  iutra-uteriuo  life. 

586.  Symptoms. — Cancer  of  the  heart  \i\\s  in  the  majority  of 
recorded  instances  remained  wholly  latent.  Such  absence  of 
symptoms  is  not  to  he  wondered  at,  where  minute  or  even  pea- 
like  nodules  only  have  formed  in  (he  substance  of  the  organ  ; 
but,  where  pretty  extensive  infiltration  of  the  walls  had  occurretl, 
tbe  deficiency  of  both  signs  and  symptoms  aflfords  fair  matter 
for  surprise. 

Still  such  deficiency  is  not  invariable,  as  the  following  par- 
ticulars, condensed  from  a  report  by  Audral,  show.  A  man,  aged 
thirty-seven  at  death,  began,  two  years  previously  to  that  event, 
to  suffer  from  slight  dyspnoea.  This  was  followed  five  months 
later  by  a  sudden  and  temporary  attack  of  violent  precordial  pain, 
severe  dyspnaia,  vomiting  and  loss  of  consciousness ;  the  succeed- 
ing year  the  habitual  dyspnoea  increased,  and  seven  or  eight 
paroxysmal  attacks,  such  us  just  described,  occurred ;  six  w^ceks 
before  death  emaciation  and  straw-coloiiretl  tint  of  skin  were 
observed.  In  the  intervals  of  ease  nothing  could  be  detected  hy 
auscultation.  Anasarca,  commencing  with  the  lower  extremities, 
reaehe<l  the  upper  limbs  and  the  face ;  and  the  patient  died 
sudtlenly  without  struggle.  Here  combined  cancerous  infiltration 
and  tumour  had  almost  completely  taken  the  place  of  the  muscular 
structure  of  the  right  heart.  No  other  morbid  change,  it  is 
affirmed,  could  be  detected  in  that  or  in  any  other  organ.* 

But  there  can  be  no  surety  that  those  symptoms  were  not 
•  AH»t  P»lbol.  t.  ii..  p.  S28.     1829. 
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rather  the  produce  of  obstruction  of  the  large  veins  than  of  the 
change  in  the  heart's  structure.  I  ana  certain,  grave  infiltration 
may  exist  without  impressing  any  specific  character  on  the 
symptomatology.  Thus,  in  a  case  recently  seen,*  where  the 
physical  signs  and  a  variety  of  "  concentric  pressure-sjrmptoms  "f 
enabled  us  to  diagnose  the  existence  of  mediastinal  tumour  and 
left  pleural  efl'usion,  the  following  are  the  notes  of  the  examina- 
tion of  the  heart : — "  Slight  cardiac  imi)ul8e  at  left  costal  angle, 
very  faint  in  pro|)er  heart-region ;  no  cardiac  impulse  or  thrill  to 
the  right  of  the  sternum  or  above  the  clavicles.  .  ,  .  Heart's 
sounds  remarkable  alone  for  their  pendulum-like  rhythm ;  no 
munuur  at  leA  apex ;  nothing  abnormal  in  sounds  in  the  course 
of  the  arch  of  the  aorta ;  jtulse  120,  excessively  feeble,  regular,  a 
little  fuller  in  left  thuii  right  nulial.  .  .  .  Close  to  the  inferior 
angle  of  the  left  scapula  is  heard  a  strongly  marked,  rough, 
me<lium-pitched  arterial  murmur."  There  was  no  eliuical  evidence, 
then,  pointing  to  the  heart ;  and  yet  the  anterior  portion  of  the 
wall  of  the  right  auricle  was  so  infiltrated  with  cancer,  as  to  seem 
metamorphosed  into  that  substance,  while  the  mediastinal  mass 
pressed  seriously  in  the  direction  of  tlie  limited  space  between 
the  tricuspid  and  pulmonary  orifices.  The  capacity  of  the  right 
ventricle  appears  to  have  been  reduced  by  the  pressure  of  the 
encroaching  growth.  Both  the  loft  cavities  were  of  natural  extent, 
and  the  mitral  valve  and  orifice  normal,  llie  dorsal  murmur  in 
the  descending  aorta  was  doubtless  caused  by  direct  pressure  of 
some  portion  of  the  tumour.  Immediately  beyond  the  infiltrated 
substance,  the  muscular  texture  was  perfectly  naturuL 

687.  The  diagnosis  of  cardiac  cancer  has  never,  as  far  as  I  am 
ftware,  been  made. 

n. — EKDOCARDIUX. 

588.  An  example  of  ]>re8ume4l  cancerous  ulceration  of  Uie 
endocardium  has  been  recorded  by  Payan.^  The  details  given 
Appear  anything  but  couclusive  as  to  the  genuinely  cancerous 
uaturo  of  the  ulcerations  describe*!.  Nor  is  there  any  jiroof  that 
the  encephaloid  mat's  found  by  Hudellet  attached  to  the  wall  of 
the  right  auricle,  almost  filling  its  cavity,  aiul  extending  into  the 
ventricle  and  both  venie  cavw,  was  really  proilucod   from   the 

*  tUmwU,  U.  C.  H.,  M«Im,  ?oi.  zrii..  p.  278  ;  and  Vnn.  Coll.  Muwum,  No. 
«S»0. 
t  DiacMOt  of  Lnng^  4tli  rd.,  p.  167. 
:  K«Tn«  llMieale,  Nov.,  1841. 
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endocardial  surface.  Probably  cancer-elementfl  underwent  evolu- 
tion in  an  enlarging  blood-coagulum.  Tlie  primary  disease  lay  in 
the  parotid  glands.  No  chest  symptom,  singular  to  relate,  had 
existed ;  death  occurred  instantaneously  after  a  meal.* 


III. — PERICARDIUM. 


589.  Minute  cancerous  nodules  occasionally  form  under  the 
iserous  membrane,  both  parietal  and  cardiac.  But,  even  if  they 
acquire  some  size,  they  will  not  only  fail  to  produce  BjrmptoniB, 
but  will  cause  no  friction-murmur,  imless  the  aerons  surfaces  be 
rough,  t 

A  case  of  accumulation  of  cancerous  substance  in  layers  within 
the  serous  sac,  recorded  by  Bright,  X  is  rendered  peculiarly  inte- 
resting by  the  occurrence  of  aggravated  attacks  of  paroxysmal 
dyspncea,  mainly  taking  place  by  night,  and  accompanied  with 
general  agitation  and  spasm  of  the  diaj)hragm.  These  seizures 
were  probably  direct  and  reflex  results  of  irritation  of  the  phrenic 
nerve  embedded  in  the  morbid  mass. 
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SUB-CLASB   III. — PsEUDO-TlSSCBS. 

Imduration-Matter. 

C1BKH08IS. 

590.  Infiltration  of  the  connective  tissue  and  muscular  inter- 
spaces of  the  heart  with  exudation,  which  hardens  into  induration- 
matter  of  low  plastic  and  contractile  type,  is  a  very  real,  though 
a  rare,  morbid  condition  of  the  organ. 

Assimilable  in  nature  to  cirrhotic  infiltration  in  the  liver,  kidney 
and  lung,  in  the  heJu-t  also  the  induration-matter  is  laid  down,  in 
sequence  to  congestion,  and  not  to  an  actively  inflammatory  pro- 
cess :  the  disease  is  not  chronic  myocarditis.  But,  whereas  the 
former  organs  are  very  commonly  afliected  on  an  extensive  scale, 
if  affected  at  all,  limited  portions  only  of  the  cardiac  substance 
undergo  tlie  change, — either  an  islet  of  the  ventricular  walls,  or 
some  portion  of  the  columnte  camew,  especially  the  papillary 
moBcIea. 

*  Crnveilhier,  Anst.  Tithol.,  LiTnison  xxiz. 

f  Clin.  Lect.  on  Multiple  SubcuUneoua  Ouicen,  MeiL  Timea,  1858. 

;  Med.  t?hir.  Trens.,  188B. 
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Tiie  infiltrated  material  is  sometimes  structureless,  somet'mies 
obscurely  fibroid.  It  may  undergo  fatty  metamorphosis,  or  be- 
come calcified,  or  even  psuudo-ossified.  I  have  seen  tlio  latter 
condition  of  a  papillary  muscle  att«nded  with  the  like  alteration 
in  some  of  the  attached  tendinous  cords.  Atrophy  of  the  proper 
muscular  texture  jiroceeds  pari  passu. 

The  inherent  disposition  of  induration-matter  to  contract  is,  in 
the  wall  of  the  ventricle,  controlled  and  overcome  by  tbe  eccentric 
pressure  of  the  blood ;  and  the  resistant  power  of  tbe  material 
being  small,  the  result  is  local  distension.  True  sacculate<l 
aneurism  of  the  heart  originates  more  frequently  in  this  tlian  in 
any  other  manner.  Rupture  of  the  dilated  part  of  the  wall  of  the 
heart  may  eventually  occur. 

591.  Although  commonly  traceable  to  pa-isivo,  sometimes  to 
mechanical,  congestion,  this  cirrhotic  st^Ue  of  the  heart's  texture 
i>ccasionally  occurs  independently  of  any  perverted  state  of  local 
circulation.  At  least  no  sort  of  evidence  can  be  found  in  some 
cases,  either  in  the  past  history  or  the  post-mortem  api>earancee, 
warranting  a  belief  in  such  perverted  state. 

Just  as  in  the  case  of  the  lungs,  cardiac  cirrhotic  infiltration 
is  occasionally  observed  in  the  subjects  of  chronic  alcoholism  and 
of  tertiarj-  syphilis  [.'>04]. 

fitVi'Z.  This  alteration  is  excessively  rare  in  the  walls  of  the  ven- 
tricles, and  almost  confiue^i  to  the  left;  but  a  greater  or  less 
degree  of  the  change  is  not  very  uncommon  in  the  papillary 
moscles.  Now  in  the  former  situation  it  is  not  revealed  by  either 
symptoms  or  signs,  unless  it  have  pnM^ecded  to  such  lengths  as 
to  have  induced  aueurismal  pouching,  of  which  the  clinical  efiects, 
elsewhere  described,  will  prove  more  or  less  obvious.  In  the 
latter  situation  the  infiltration  must  of  necessity,  if  it  have  pro- 
ceeded far  enough  to  cause  contraction  of  the  jmpillary  muscles, 
entail  imperfect  closure  of  the  mitral  orifice  with  the  murmur 
tlisUnctivc  of  that  state. 


Clabs  III.— rARAsma. 

ENTOZOA. 

503.  Tlie  hMurt  occasionally  aifonls  a  nidus  to  cysticcnti,  and  to 
aceplialocysts.  I  am  not  aware  that  the  trichina-spiralis  has  ever 
been  found  in  its  substance. 
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ACEPHALOCYSTR. 

594.  It  would  appear  that  multiple  broods  are  rare  in  tho 
acephalocysts  of  the  heart, — generally,  indeed,  the  mother-cyst  is 
solitary.  In  this  organ,  as  elsewhere,  the  cysts  afford  a  habitat 
to  the  eehinococcus. 

595.  Sometimes  acephalocysts  have  coexisted  in  their  commou 
seat,  the  liver ;  occasionally  the  heart  alone  has  been  affected. 

596.  The  septum  of  the  ventricles  appears  to  be  a  favourite 
cardiac  seat  of  these  entozoa. 

597.  Symptoms. — Sjrmptoma  do  not  occur  as  matter  of  neces- 
sity :  their  absence  or  presence  will  depend  on  the  mechanical 
influences  exercised  by  the  sac. 

(a)  Thus  among  Carswell's  unpublished  drawings  ap|)ear8  the 
figure  of  a  heart  containing  in  the  posterior  part  of  the  wall  of 
the  left  ventricle  a  good-sized  acephalocystic  sac,  protruding 
somewhat  on  the  pericardial  surface*  The  patient,  a  female,  was 
cut  off  by  phthisis,  and  the  sac  accidentally  found ;  and  as  she 
had  died  in  hospital,  and  the  heart  had  not  attracted  attention, 
the  probability  is  there  were  no  cardiac  symptoms. 

(i)  On  the  other  hanil  sudden  death  may  be  caused  by  the 
mechanical  influuiKe  of  these  jiruductions.  Thus  I  have  before 
me  a  heart  containing  an  aceplialocystic  sac,  as  large  as  a  pigeon's 
egg,  in  the  septum  of  the  ventricles:!  the  patient,  a  female, 
dro|ipc(l  dead  suddenly,  while  engaged  in  her  household  affairs. 
Kukitansky  relates  a  case  in  which  an  acephalocyst,  nearly  as  large 
us  a  hen's  egg,  escaped  from  the  mother  sac  in  the  upper  part  of 
the  ventricular  septum,  and  caused  instant  death  by  becoming  im- 
pacted in  the  conus  arteriosus  and  pulmonary  artery,— reaching 
almost  to  the  left  branch  of  this  vessel.  Kelly}  records  the 
sudden  death  of  a  boy,  aged  ten,  from  rujjture  of  a  similar  cyst 
into  the  right  auricle :  each  main  branch  of  the  pulmonary 
artery  contained  a  sub-cyst 
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§  VIII.— DISEASES  OF  THE  OltlFICES  AND 

APPENDAGES. 

598.  Diseases  of  the  orifices  of  tlie  heart,  (hough  not  wholly 
unproductive  of  pain  and  other  forms  of  subjective  inconvenience, 

•  Univ.  Coll.  MuB.,  A.  9. 

+  Univ.  Coll.  Mus.,  No.  i!2»3. 

J  New  Syil.  Soc.,  IS71,  p.  168. 
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are  esseutially  injurious  through  their  mechanical  effecta.  They 
interfere  in  either,  or  both,  of  two  ways  with  tlic  circulation  through 
the  organ.  They  are  constrictive  or  stenotic  in  anatomical  charac- 
ter, and  hence  produce  obstruction  of  the  onward  current :  or  they 
entail  disproportion  between  the  size  of  the  orifice  to  be  closed 
and  the  valve  to  close  it :  or  they  interfere  with  tlie  play  of  the 
closing  apparatus,  and  in  either  of  these  two  latter  fashions  lead 
to  re/iujc  or  re-^rgitation  of  a  backward  current  In  all  three 
cases  impediment  to  the  onward-moving  stream  is  the  result 

509.  Each  orifice  is  in  theory  capable  of  each  kind  of  disease, 
— obstructive  and  regurgitant ;  but  the  frequency,  with  which  the 
various  orifices  actually  suffer,  differs  very  widely.  This  question, 
however,  requires  to  be  considered  in  two  points  of  view,  the 
anatomical  and  the  clinical :  the  excess  of  frequency  of  organic 
change  in  the  actual  texture  of  the  valves  and  orifices  of  the  left 
side  Ls  very  great ;  the  excess  of  frequency  of  disturbanc«,  clinically 
demonstrable,  in  the  functional  conditions  of  the  orifices  of  the 
left  side,  much  less.  This  comes  of  the  fact  that  the  tricuspid  valve 
is  very  often  incompetent  through  mere  widening,  without  textnral 
change,  of  the  orifice,  while  its  own  structure  remains  sound  :  the 
excess-cases  of  textural  disease  of  the  valves  on  the  left  side  are 
counterbalanced  by  the  excess-cases  of  misfitting  of  one  of  the 
closing  valves  on  the  ngbt 

600.  Obstruction  with  stenosis  of  orifices,  <u  far  as  M  hwnm 
posHiirfy,  is  always  of  organic  character,  and  is  caused  by  morbid 
change  in  the  valves,  in  the  wall  of  the  orifice  itself,  or  by 
extraneous  pressure.  Regurgitation  through  orifices  is,  certainly, 
Id  the  vast  majority  of  cases,  likewise  of  statical  mechanism,  and 
is  caused  by  morbid  change  in  the  valve,  in  the  wall  of  the  orifice, 
or  in  some  part  of  the  apparatus  connected  with  the  closure  of  the 
valves.  But  it  may  be  held  to  be  certain  that  regurgitation  may 
be  pnxlnced  dynamically  in  the  mitral  orifice  at  least,  through 
functional  imperfection  of  tlie  closing  aj)pamtU8,  tliough  this  lie 
perfectly  free  from  organic  change  :  regurgitation  of  tliis  kind,  is, 
however,  of  temporary  duration,  and  docs  not  produce  results  of 
importance.  It  is  possible,  too,  that  obstructive  disturbance  may 
be  produced  at  the  miintl  orifice  by  perverted  action  of  the  papillary 
muscles  ;  and  cither  regurgitation  or  obstruction  at  the  mouth  of 
the  aorta  by  perverted  innervation  of  the  sygmoid  valves  :  but  all 
these  three  latter  propositions  are  comj)letcly  hyjwtljetical  at  the 
present  day  ;  and  hcncj.',  practiciilly,  the  serious  disturbuncos  ut 
orifices  may  be  regarded  us  organic  and  statical. 
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601.  Diseased  valves,  diseased  orifices,  and  diseased  states  of 
the  apparatus  effecting  the  closure  of  the  valves,  are,  then,  the 
agents  of  perverted  circulation  through  the  outlets,  and  through 
the  channels  of  communication  between  the  cavities,  of  the  heart 

(ff)  Diseased  mlves  are  the  causes  of  obstruction  :  first,  through 
local  endocarditis  and  its  products  interstitial  and  superficial, 
alterations  of  form,  and  adhesions  of  the  divisions,  of  tlie  valves 
inter  se ;  secondly,  through  deposits  of  fibrine  from  the  blood  on 
their  surfaces ;  thirdly,  tlirough  atheroma,  calcification  and  their 
sequences ;  and,  fourthly,  in  some  instance,  tlirough  hypertrophy 
of  the  valvular  tissues. 

Diseased  valves,  again,  are  the  source  of  regurgitation :  first, 
through  endocarditis  and  its  effects  (especially  when  these  tend  to 
produce  puckering  and  diminished  superficial  size,  or  actual  de- 
struction of  the  cusps  of  the  valves,  or  adhesion  of  these  either 
to  each  other,  or  to  the  adjacent  wall  of  the  heart  or  great  vessel 
to  which  they  belong,  or  to  entAil  thickening  and  shortening  of  the 
cliordai  tendiueie,  or  rupture  of  these)  ;  secondly,  through  fibrine 
deposited  among,  and  interfering  with,  the  action  of  the  ebordie 
tendinero  ;  thirdly,  through  atheroma  and  its  sequences  ;  fourthly, 
through  hj'pertrophous  thickening  of  the  valves  interfering  with 
the  freedom  and  completeness  of  their  fall  at  the  proper  moment ; 
fifthly,  through  atrophy  of  the  valves,  lessening  their  depth  or 
superficial  extent,  in  rare  instances  afi'ecting  their  continuity  by 
extensive  perforation  ;  and,  sixthly,  through  atrophous  shortening 
of  the  chordtu  tendinro. 

Besides,  certain  conditions  may  exist  at  an  orifice  causing  at  one 
moment  obstruction,  at  another  reflux,  of  the  current  [119,  A]. 

(i)  Diseased  orijices,  the  actual  substance  of  the  valves  being 
sound,  lead  to  stenotic  obstruction  through  the  jiroducts  of  endo- 
carditis, atheroma,  and  calcification  lying  upon,  or  producing 
contractile  and  other  changes  in,  their  surfaces  or  walls.  And 
disease  of  the  orifices  is  the  cause  of  regurgiXation,  where,  the  valve 
being  somid,  the  opening  is  morbidly  widened  to  such  an  extent 
as  to  render  the  former  inadequate  to  its  closure. 

(c)  Diseased  states  of  the  apparatus,  connected  with  the  closore 
of  the  valves,  are  seen  in  induration  and  cirrhosis  with  diminished 
bulk  of  the  papillary  muscles,  and  in  shortening  of  the  chordte 
tendinere  ;  they  produce  regurgitation.  I  once  met  with  a  direct 
mitral  murmur,  where  the  orifice,  instead  of  being  obstructed, 
was  actually  too  wide ;  a  chorda  tfindinea  from  the  long  tongue 
of  the  valve  bifurcated,  each  division  atttiching  itself  to  a  separate 
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papillary  muscle,  and  so  placing  a  thread-like  obstruction  in  the 
way  of  the  current*  It  may  be  made  a  question,  too,  whether 
imperfect  action  of  the  papillary  muscles,  from  textural  disease  of 
their  substance,  maj'  not  act  obstructively  also,  and  throw  an 
obstacle  in  the  way  of  the  passage  of  the  blood  from  the  auricle  to 
the  ventricle. 

602.  Such  are  the  general  characters  and  immediate  eflfecta  of 
the  morbid  state  of  the  orifices  and  their  connected  apparatus. 
We  will  now  pass  to  the  consideration  of  the  signs  and  8>'mptom8 
of  these  morbid  states  at  each  orifice-  These  signs  and  symptoms, 
it  must  be  noticed,  are  essentially  of  mechanical  origin;  and 
hence  their  discovery  discloses  the  existence  simply  of  obstruction 
or  regurgitation  at  a  certain  orifice,  but  tells  nothing  directly,  and 
by  necessary  inference,  as  to  the  nature  of  the  morbid  process, 
whether  inflammatory,  fatty,  calcifying,  fibrillating,  exudative, 
ulcerative,  or  cancerous,  that  has  engendered  the  mechanical 
diflSculty.  In  the  majority  of  cases  vahnilar  disease  entails  some 
form  of  anatomical  change  in  the  substance  of  the  heart  itself; 
the  pro(>er  signs  of  the  former  and  of  the  latter  are,  therefore,  met 
in  frequent  clinical  association ;  for  puri>oscs  of  precision,  it  is 
nooessaty  each  class  of  signs  should  be  enumerated  apart, — as  is 
done  in  the  following  descriptions.  As  already  shown,  too  [117], 
different  valvular  affections  often  coexist,  and  in  certain  combina- 
tions the  one  may  tend  to  throw  into  the  shade,  or  actually  modify, 
tlie  signs  of  the  other  or  others. 

603.  To  save  the  necessity  for  repetition  with  the  account  of 
each  valvular  disease,  it  may  be  stated  here,  once  for  all,  that 
talvular  disease  never  of  its  oim  sel/jUters  the  area  or  intensity 
of  the  hearCs  dulnesaea,  superficial  or  deep-seated.  If  either  be 
affected,  the  presence  of  some  other  morbid  state  becomes  matter 
of  certainty. 


HITBAL   REQUBGrPATION,    REFLUX,   OR    INSCITFICIKNCT. 

604.  How  is  the  reality  of  mitral  regurgitation  during  life  to  be 
demonstrated  afW  death  ?  Tie  tlie  aorta  and  coronary  arteries, 
cut  off  the  apex  of  the  heart,  and  let  fall  against  the  mitral  valve 
a  full-sized  column  of  water :  tlie  valve  will  either  support  the 
column,  or  allow  it  to  pass  through  to  the  auricle.  If  the  whole 
of  the  ventricle  above  the  floor  formwl  by  the  valve  remain  filled 
with  the  water,  scarcely  a  drop  filtering  through,  there  can  be  no 
•  Pjckeit.  U.a  H.,  Vititt,  ToL  ?t,p.  S31. 
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doubt  the  valve  was  competent  during  life.*  If,  on  the  othc^l 
hand,  the  water  escape  rapidly,  the  incompetence  of  the  valve  may 
be  held  certain.  But  in  the  case  of  .slight  filtration  through  the 
orifice,  it  would  scarcely  be  justifiable  to  infer  the  insufficiency  of 
the  valve  during  life,  as  we  have  no  means  of  imitating  the  vital 
contractions  that  accompany  the  act  of  closure  in  the  living  and 
moving  heart. 

COS.  P/iysical  s'«j)is  proper. — The  impulse,  in  highly  marked 
disease  of  this  species,  is,  in  the  majority  of  cases,  irregular  in 
force  and  rhythm.  Systolic  thrill  may  sometimes  bo  felt  at  aiid 
about  the  left  apex  [63,  «]. 

But  the  esseutialiy  distinctive  sign  of  this  regtu-gitation  is 
systolic  left-apex  murmur, — possessing  the  varioos  attributes 
already  fully  described  [109]. 

It  is  shown  in  the  description  referred  to,  that  several  other 
conditions  besides  reflux  of  statical  mechanism  through  tho 
mitral  orifice  may  produce  murmurs  of  similar  time  and  site  [vide 
Table,  p.  95].  And  the  difficulties  standing  in  the  way  of  sure 
diagnosis  are  there  considered.  Well-defined  audibleness  of  the 
murmur  in  the  vertebral  groove  is  one  of  the  most  significant 
diagnostic  characters. 

The  state  of  the  cardiac  sounds  themselves  is  as  follows.  The 
systohc  sound,  completely  or  incompletely  covered  at  the  apox 
by  the  murmur,  may  bo  perfectly  nutm-al  at  the  ensiform  carti- 
lage and  at  the  mid-sternal  base.  The  second  sound,  often 
weakened,  in  consequence  of  diminished  calibre  of  the  aorta,  at 
the  second  right,  or  aortic,  cartilage,  is  accentuated  in  many,  but, 
as  we  have  already  seen  [109],  not  in  all,  instances,  at  the  second 
left,  or  jtulmonary,  cartilage.  Sometimes  tlie  second  sound  is 
distinct  and  .sharp  at  the  left  apex,  much  sharper  thau  at  tho 
pulmoniu-y  cartilage  ;  a  fact  illustrated  by  the  case  (Anne  Gippin) 
quoted  a  little  further  on  [609]. 

606.  Indirect  Physical  signs. — Dilated  hy])ertrophy  of  the  loft 
ventricle  is  the  common  sequence  of  mitral  regurgitation, — and  is 
habitually  associated  with  thickening  and  enlargement  of  the  same 
auricle.  The  direct  physical  signs  of  these  conditions  consequently 
{)lay  the  part  of  indirect  signs  of  mitral  reflux.  The  hypertrophy 
itself  is  plainly  of  the  supplemental  species  ;  though  it  is  diflicult 
to  see  how  a  condition,  which  increases  the  vehemence  of  recoil 
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■  Such  waa  the  fact  in  'Wllkinaon,  U.  C.  U.,  Mali-*,  toL  ix.,  p.  308;  LuuUn^ 
tr.  C.  H.,  Fom»li»,  vol.  LT.,  p.  28»;  Fo«bury,  U.  C.  H.,  Mules,  vol.  x.,  p.  183; 
Do>lc,  U.  C.  H..  JUle»,  toL  x.,  p.  338 ;  Snail,  U.  C.  H.,  Female^  vol.  x..  p.  260. 
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through  tlie  affected  orifice,  can  tend  to  balance  the  evils  arising 
from  rc'fliix. 

(a)  The  aj>ex-beat  and  impulse  generally  are  carried  outwards, 
and  lowered  somewhat  The  impulse  is  increased  in  force,  and  in 
rare  instances  there  is  auricular  impulse  at  the  second  interspace, 
— either  pre-sysfolio,  when  it  comes  of  hypertrophy  of  the  atu-icle, 
or  systolic,  when  it  is  communicated  from  the  ventricle. 

{b)  The  area  of  percussion-dulness  is  increased,  especially  to 
the  left  :  but,  as  a  result  of  sequential  hypertrophy  of  the  right 
ventricle  (which  I  have  oftcnest  observed  in  early  youth),  exten- 
sion of  dulness  may  eventually  take  place  to  the  right  also. 

(c)  Tlie  auscultation  signs  vary,  of  course,  with  the  amount  of 
the  enlargement  If  the  auricular  hypertrophy  be  well-marked, 
prre-systolic  knocking  sound  may  sometimes  be  caught  about  the 
third  left  cartilage  [103,  *,  2]. 

607.  State  of  the  Pulse-, — The  condition  of  the  pulse  in  mitral 
reflux  is  not  only  variable,  but  it«  variations  do  not  bear  any 
constant  relationship  to  the  amount  of  anatomical  defect  at  the 
orifice  concerned.  Four  different  types  of  pulse  have  fallen  under 
my  notice : 

(a)  A  pulse  fairly  natural  in  all  ita  characters, — in  this  case, 
however,  reflux  is  always,  as  far  as  I  know,  slight  in  amount 

(A)  A  pulse  regular  in  force  and  rhythm,  small,  short,  occa- 
siODfdly  sharp,  rather  frequent,  and  compressible,  unless  (and 
sometimes  even  in  spite  of  this)  marked  hyi)ertro])hy  coexist. 

{e)  A  pulse  irregular  in  force  and  rhythm,  sometimes  to  an 
excessive  degree,  small,  short,  feeble,  occasionally  shurji,  and 
tremulous  or  polycrotous  under  excitement  of  the  heart. 

(f/)  A  pulse  such  as  that  last  (r)  described,  alternating  non- 
rhythmically  with  comparatively  full,  strung  and  prolonged  beats. 

In  all  the  three  last  conditions  the  cardiac  systoles  and  radial 
pulses  may  fail  to  correspond  in  nimaber,  in  strength,  and  in 
normal  relationi^hip  of  rhythm  [103,  i\. 

There  seem  to  be  two  kinds  of  reason,  why  no  precise  eorrea- 
I>ondcnce  hoMs  between  the  probable  amount  of  reflux  and  that 
of  disturbance  in  the  pulse, — the  one  dynamic,  the  other  statical. 
First,  it  is  plain  the  heart  suffers  dynamically  in  its  rhythm  in 
Bome  cases  of  mitral  reflux,  just  as  it  may  suffer  from  perverted 
innervation,  where  no  mitral  incajiacity  exists  at  all  [279]. 
Secondly,  as  (originally,  I  believe)  taught  by  Miin-y,  if  stenosis  of 
Uie  orifice  be  added  to  insufficiency  of  the  valve,  the  pulse  may 
become  regular.     Of  this  clinical  fact  (of  which  a  fanciful  explaita- 
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tion  may  easily  be  found, — the  ventricle,  receiving  less  blood,  cd- 
counters  less  diflScuIty  in  disposing  of  it)  I  have  met  with  some 
very  satisfactory  examples.  Among  these  may  be  noted  the  case 
narrated  in  excer]>t  further  on  [609]  ;  where,  though  the  conditions 
of  reflux  were  carriud  to  tlie  highest  point,  the  pulse  was  regular  iu 
rhythm,  marked  mitral  stenosis  coexisting.  I  think  that  aortic  ^ 
stenosis  also  tends  to  regularize  the  pulse  of  mitral  reflux,  H 

The  sphygmogram  of  the  pidse  varies  just  as  its  tactile  cha- 
ractcrs  ;  anil  the  curves  exhibit  no  peculiarity  by  which  the  observer  j 
may  identify  their  unevenness  as  dependent  on  mitral  regurgitant,fl 
rather  than  on  purely  neurotic,  irregularity.     ( Vide  Appesidix.)         ■' 

COS.  Effects  on  the  Capillary  systems.  (a)  Systemic. — Pure 
mitral  regurgitation  produces  but  little  effect  on  the  systemic 
capillary  circulation.  The  disease  may  exist  for  years  without 
indueiug  either  general  dropsy  or  distal  venous  stasis.  If  dilated 
hypertrophy  supervene,  systemic  obstruction  occurs  with  a  facility 
proportional  to  the  amount  of  dilatation  and,  especially,  the  im-, 
poverishment  of  the  blood.  The  systemic  conditions  then  become' 
those  of  dUated  hj'pertrophy  in  an  aggravated  form,  plus  certain 
others,  to  be  by-and-l)y  mentioned,  more  or  less  peculiar  to  the 
regurgitation.  I  use  the  word  "  aggravated  "  advisedly ;  it  has 
not  occurred  to  me  to  observe  cases  justifying  the  idea  that  mitral 
regiu-gitation  acts  as  an  efficient  safety-valve  to  a  dilated  and 
hypertrophous  left  ventricle. 

(i)  CereOral. — The  disturbed  conditions  of  the  sensorial  func-j 
tious  sometimes  observed  in  mitral  disease  are  likewise  the  results' 
rather  of  the  dilated  hypertrophy  with  which  it  is  associated,  than 
of  itself  alone;  still,  when  carried  to  a  great  amount,  it  may 
secondarily,  through  its  influence  on  the  pulmonary  circulation, 
and  the  right  heart,  tend  to  congest  the  brain  passively. 

Many  years  ago  eight  cases  (four  of  them  aceompanied  with 
post-mortem  details)  were  adduced  by  Law,  of  Dublin,  with  tiie^ 
design  of  showing,   that  white,  or   colourless,  softening  of  thefl 
brain,  held  to  be  identical  in  nature  with  gangrene  of  other  tex- 
tures, is  frequently  dependent  on  reflux  through  the  mitral  orifice. 
Ijiw's  observation  was  correct:  there  is  an  occasional  nexus  of] 
cause  and  effect  between   mitral   disease  and   imperfect  brain- 
nutrition.     But  his  notion  that  defective  supply  of  blood  to  the  | 
brain,  us  i)art  of  the  abiding  failure  of  the  systemic  arterial  cur- 
rent, acted  as  the  cause  of  the  cerebral  necrosis,  seems  unfounded. 
At  least  in  many  cases  (as  first  showu  by  Kirkes   in    1S52),  the 
brain-changes  arise  from  impaction  of  embolic  fragments,  detached 
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from  the  valve,  within  the  supplying  arterioles.  Fresh  interest 
has  been  given  to  this  matter  by  Hugblings  Jackson's  connection 
of  aphasia  (associated  or  not  witli  amnesia  and  agraphia),  tlirough 
plugging  of  the  left  middle  cerebral  artcrj-,  with  mitral  disease.* 

(c)  Pulnumary. — The  essential  evils  of  mitral  disease  are 
pulmonary, — congestive  and  irritative.  The  current  thrown  back 
through  the  auricle  on  the  pulmonary  veins  tends  to  congest  the 
lungs ;  and  it  is  not  unreasonable  to  admit  that  the  eflfort  on  the 
part  of  the  right  ventricle  to  overcome  the  increasing  obstruction 
must  induce  serious  irritation.  Cough,  watery  expectoration, 
dyspnoea,  and  orthopnoea ;  actual  bronchitis,  pulmonary  oedema, 
pneumonia,  either  congestive  or  irritative,  mechanical  congestion 
and  pulmonary  apoplexy,  are  the  direct  effects  of  the  disease. 
The  expectoration  may,  through  the  latter  condition,  be  stained  of 
dark  blood-tint,  or  blackish  ;  or  actual  escape  of  pure  blood  may 
occur:  what  maximum  quantity  of  blood  may  lie  brought  up 
from  this  cause  at  a  time,  I  do  not  know ;  I  have  never  seen  any 
large  amount 

(</)  G<utro-hep<itic. — The  hepatic  system  gradually  becomes  en- 
gorged, as  likewise  that  of  the  gastric  mucous  membrane,  in 
sequence  to  the  lungs  and  right  heart.  To  this  engorgement  arc 
doe  in  great  measure  the  various  disturbances  of  digestion, 
observed  in  advanced  cases  of  the  disease, — and  especially  the 
obstinate  nausea  which  occasionally  renders  yet  more  miserable 
the  closing  period  of  existence. 

(*)  Renal. — Traces,  more  or  less  considerable,  of  albumen  may 
be  •ometimos  found  in  dependence  on  abiding,  or  temporary,  renal 
congestion.  I  think  this  is  a  very  rare  occurrence,  however,  unless 
the  heart  be  notably  dilated.  I  have  not  met  with  distinct  renal 
enilxilisra  :  but  it  does  occasionally  occur, 

SIlTRAL  CONRTRJCTION,  StEKOSIS,  OR  ObSTBCCTION. 

609.  Physical  aiffjia  proper. — If  Uio  left  auricle  bo  hypertro- 
phuu8,aud  e8[>ecially  if  the  constricted  orifice  be  rough,  prw-systolic 
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thrill  may  be  perceived  [63,  a]  :  such  thrill  is,  however,  often 
absent.  The  measure  of  the  impulse  varies,  being  either  regular  or 
irregular,  iu  force  and  rhytlim ;  in  all  probability  the  irregularity, 
when  present,  is  in  the  main  neurotic,  even  more  so  than  in  the 
case  of  reflux  disease  [607]  :  regularity  of  rhythm  is  the  rule. 

The  special  physical  sign  of  mitral  stenosis,  prtc-systolic  left 
apex  murmur,  is  described  elsewhere  [113].  Tliis  murmur  ia, 
however,  as  already  stated,  very  frequently  deficient.  And  it  ia 
important  to  note  that,  even  where  a  Lypertrophous  auricle  lies 
behind  a  constricted  mitral  orifice,  no  murmur  necesaarili/  ensues, 
if  the  narrowed  surface  be  smooth,  nay,  even  if  it  be  rough, — this 
is  proved  by  the  folluwiug  excerpt ; — 

"  Anne  Gippin,  setnt.  35.     .     .    .     p.  =  144,  regular  in  rhythm,  irregular  in  fo: 
feeble,  Hinnli  ;    r.  =  4S  ;    anasarca  ;    ascites  ;    jugulani    swullon,    palsatorr  ;    n 

faintly  \'iaibl«  at  wrist ;  heart' .s  acliun  too  extensive, — impulse  slapping  rather  

heaving  ;  fniut  thrill  at  upex-regiun.  At  mid-sternal  base  both  sonnds  duU  ;  fir«t 
slightly  murmur-like,  and  accompanied  by  knock  ;  at  the  left  apex  ayatolir  roajf;;hiah 
murmur ;  while  the  second  sound  is  distinct  and  roach  shaiwr  tlian  ot  the  pulmonanr 

cartilage Posl-MorUm  (twenty  dajrs  later)  :  nrart,   with  1 4   incbo*  of 

great  vessels,  weighs  134  °'- !  tricuspid  orifice  measures  42  inchi-a  ;  pulmonarr  OTi6ce 
measorcs  34  inches  ;  the  tricuspid  valves  looked  iiisutTicient  to  lill  the  widened  orifice, 
but  no  experiment  done  ;  left  auricle  very  h.v^)ertrophous,  in  some  ports  wftll  =  ^  inch 
In  thickness,  its  endocardium  creaks  in  cutting ;  mitral  orifice  just  admits  end  of 
index-finger,  measures  IJ  inch  ;  edge  is  rugose,  and  valve  ia  directed  in  funnel  stiane 
towards  the  ventricle  ;  corda  tendinetc,  very  ttiick,  are  so  shortened  that  practically 
the  papillnry  muscles  seem  inserted  directly  into  the  valves.  Aortic  orifico,  — water 
passes  gnulually  through  from  above  (but  the  coronary  arteries  were  not  tied) ;  fine 
warty  yellow  vegetations,  os|>cciaUv  ou  ciirimra  Arantii  ;  width  of  orifice  =  2|  inches." 

.  .  .  .  (U.  C.  H.,  Fcmalesj'vol.  v.,  p.  292-299,  Dec.  1860.)  See,  also,  caae  of 
Denham,  note,  p.  101. 


This  case,  taken  alone,  would  sufTice  to  show  what  little  faith 
is  to  be  placed  in  Skoda's  test  fbr  the  distinction  of  prfe-systolic 
murmm-,  caused  by  stenosis  of  the  orifice,  from  that  resulting  from 
mere  roughness  of  its  endocardial  surface;  for  here,  although  the 
constriction  was  very  great,  no  accentuation  of  the  second  sound 
existed  at  the  pulmonary  cartilage. 

The  above  case  has  been  given  special  interest  in  consequence  of 
its  having  been  selected  by  Herbert  Davies  •  to  illustrate  the 
manner  in  which  the  amount  of  abnormal  change  of  area  of  certain 
orifices  may  Ite  calculated  on  the  assumption  that  certain  others 
are  healthy  [34,  </].  Assuming  that  the  tricuspid  opening  was  of 
about  normal  area  (though  it  was  in  reality  seven  times  larger 
than  the  morbidly  contracted  mitral  orifice,  instead  of  being  only 
1*3  to  1*4  times  larger,  as  in  health),  then  as — 
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As  to  the  comlition  of  the  heart's  souucla  themselves:  it  will 
Been,  tliat  in  tJie  al)Ove  case  the  second  sound  wtw  clearly 
defined  at  the  left  aptjc,  there  being  no  constrictive  murmur ;  but 
that  sound  will  be  audible  there,  even  when  mitral  constrictive 
murmur  actually  exists.  On  the  other  hand,  so  freqtient  is  tiio 
association  of  regurgitation,  that  it  is  rare  to  tind  a  pure  /fr^/  sound 
at  that  jwint.  At  the  mid-sternal  base  the  first  and  second  sounds 
are  of  natural  character,  except  that  they  are  sometimes  feeble, 
from  the  smalluess  of  the  current  sent  on  from  the  left  ventricle ; 
or  occasionally  (not,  I  think,  with  the  constancy  taught  by  BouiU 
laad)  reduplicate  on  the  principIcH  already  explained  [103,  k,  2]. 
At  the  aortic  cartilage,  both  sounds  are  feeble ;  at  the  pulmonary, 
Vnith,  on  the  contrary,  and  especially  the  second,  may  be  full  and 
accentuated  :  if  there  be  coexistent  insufficiency  of  the  tricuspid 
valve,  this  nccehtuatioa  will,  however,  as  in  the  case  just  referred 
to,  be  prevented  from  occurring.  Again,  both  sounds  may  be 
natural  and  well  defined  at  the  "  tricuspid  apex  "  or  eusiforra 
cartilage. 

610.  Indirect  Phijsieal  gifpin. — Lvft  auricular  priB-systolic  im- 
pulse, luid  right  ventricuhir  intpulse,  are,  the  fortuer  occasionally, 
the  latter  frequently,  found  as  coexistences,  in  consequence  of 
dilated  hy|>ertrophy  being  gradually  produced  in  those  situations. 
The  pathulugiciil  reason  of  the  left  auricular  enlargement  is  suf- 
ficiently clear :  tlto  riglit  ventricle  may  be  supposetl  to  grow  thick, 
through  iU  long  sustained  ctTnrt  both  to  get  rid  of  tlio  undue 
supply  of  bltMiil  tending  (o  stjigiiale  abidingly  within  it,  jind  al«o 
to  overcome  the  capillary  stasis  within  the  lungs. 

Tlie  area  of  percussion-dnliiess,  especially  to  the  right  side,  will 
on  similar  groun<l8  be  increiiseil.  But  it  must  be  retncmberi'«l 
that  right  dilated  hypertrophy  may  fws^ibly  bo  deficient,  where 
mitral  stenosis  is  dcmnnstrated  after  deatli,  and  where  clinical,  as 
well  as  anntomiail,  reasons  are  to  W.  found  for  believing  tha 
valvular  d»fect  to  l»o  of  I'ld  standing. 

611.  State  of  the  pulse. — There  is  nothing  distinctive  in  the 
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cliaracters  of  the  pulse,  so  long  as  the  mitral  consfnclion 
remains  pure;  the  ''smallness"  which  has  been  theorej-ically 
assigned  to  the  arterial  beat,  though  occasionally  to  be  noted, 
is  certainly  not  necessarily  present.  The  pulse  may,  in  a  word, 
be  perfectly  free  from  significant  change  in  frequency,  in 
strength,  or  in  fulness.  The  beat,  when  regular  in  repose,  may 
become  irregular  under  exertion.  In  cases  of  abiding  irregularity 
there  is  either  mitral  reflux,  diliitation,  or  (and  tliia  is  probably 
the  maia  cause),  neurotic  disturbance  of  the  rhythmic  motor- 
centres.  And  it  must  not  he  forgotten  tlmt  mitral  stenosis  tends 
to  regularize  the  irregular  pulse  of  mitral  insutficicncy, — probably 
by  lessening  the  quantity  of  blood,  the  ventricle  is  called  on  to 
dispose  of  at  each  systole  [607],     {Vide  Appendix.) 

612.  Ejfedg  on  the  capilhry  systems. — (a)  Sysfnmic. — Mitral 
stenosis  seeras  even  slower  in  producing  systemic  congestion  and 
dropsy  than  insufficiency  of  tlie  valve.  In  a  certain  proportion  of 
cases  collected  hy  Hilton  Fagge,*  einholtc  impaction  had  occurred 
in  a  lower  limb, — the  plug,  being  large  enough  to  obstruct  the  main 
artery,  had,  he  reasonalily  conjectures,  rather  sqnu-ated  from  a 
thrombus  in  the  left  auricular  appendix  than  from  valvular  vege- 
tations. 

(4)  Cerebral. — Accidental  thrombosis,  primary  or  embolic,  ocoa- 
sionally  occurs  within  the  brain  ;  very  probably  less  often  than  in 
cases  of  mitral  reHux. 

(c)  Pulmonary. — The  various  pulmonary  conditions,  anatomical 
andsymptomatiCjOsuribed  to  the  influence  of  reflux,  may  be  expected 
to  occur  in  stenosis  of  the  orifice  also.  The  relative  frequency  with 
which  tJie  two  kinds  of  defect  act  gravely  on  tlie  lung-circulatinn 
is  undetermined:  much  must  of  course  depend  on  the  relative 
amount  of  constriction  and  of  insufficiency.  Peacock  maint^iins 
that,  inasmuch  as  the  pulmony  vessels  undergo  gradual  dilatation 
in  cases  of  stennsis,  pulmonary  apoplexy  and  haemoptysis  do 
not  readily  occur.t  Hyde  Salter  believed  mitral  stenosis  more 
effective  than  any  other  cardiac  disease  in  producing  htemoptysis. 

613.  There  seems  some  reason  to  suijjiose  that  mitral  stenosis 
ranks  among  valvular  Inesions  tiie  least  often  dependent  on 
antecedent  rheiuuatism. 

Mitral  Stenosis  and  iNSDrricikucv  Cohrined. 

614.  When  stenosis  is  carried  to  a  high  point,  insufficiency  of 
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the  valve  proves  an  occasional  coexistence.  As  in  the  case  just 
referred  to  [609],  very  great  shortening:  of  the  cordte  tendiucie 
then  tu-Xs  as  the  comni«n  cause  of  inRufticiency. 

615.  When  the  two  anntoniicjil  comlitiona  are  associated, 
double  murmur  may  be  heard,  systolic  and  prae-sysffllic  Or  the 
pr«B-8y.stolic  portion  may  be  inaudible,  espei'.iidly  if  the  heart's 
action  be  weak.  In  this  case  audibleness  in  the  vertebral  groove 
will  coincide  with  rhythm  and  other  chiinicters  in  demonstrating, 
it  is  the  regurgitant  division  of  the  two  murmurs  that  is  retaine<L 
But  the  regurgitant  may  be  the  deficient  murmur  of  the  two ; 
and  it  occasionally  liafipens  that  now  one,  now  the  other,  Iwcomes 
inauclilile.  Skoda  appears  to  hold  that  when  the  two  physical 
im]>erfections  exist,  there  are  ahtaij.t  two  attendant  murmurs, — 
the  ajiparent  singleness  of  nmrmur  in  some  cjises  being  an  illusion 
dependent  on  the  two  murmurs  following  each  other  so  closely  as 
to  simulate  continuonsness,  while  the  quality  and  pitch  of  both  are 
indistinguishuble.  This  view  may  be  conte-sted  on  twn  groun<U. 
In  the  tirst  place,  tlie  (piality  and  pitch  of  the  two  murmurs  are 
confussodly  on  all  hands  diifercnt  as  a  rule, — it-  is  a  pure  hypothesis 
to  mnintuin  they  are  sometimes  identical.  In  the  second  place, 
as,  occasionally,  no  mtirmur  has  been  heard  during  life,  where 
mitral  stenosis  alone  has  been  found  in  a  well  defined  fashion  after 
death,  why  shonid  not  its  own  murmnr  be  sometimes  deficient, 
where  stc'nosis  is  iis-^KiciattMl  with  iusuthciency  ?  [Hf^]. 

As  a  rule  the  two  munnura  are  not  only  distinguialiable  in  fmnt 
by  their  time  and  dividing  pause,  but  by  their  quality  and  pit^^li. 

61-5.  Slnfe  of  the  pulM: — The  state  of  the  pulse,  as  can  Iw 
gathervnl  from  what  has  been  aIrea<Jy  said  [607,  611],  may  prt)ve, 
in  rhythm,  dominantly  that  of  retlux  or  of  sieniwis.  Very  pr<'- 
liably,  tlie  greater  the  stenosis,  the  more  regular  will  be  the  beat. 


MiTBAt.  Obstkitctiojj  axd  iNsrmciKNCY  Altebxati.sg. 

616.  As  we  have  already  seen  [IH*,  A],  a  form  of  disease  may 
exist  at  the  mitral  valve,  causing  at  one  moment  obstruction  to  the 
onward,  at  another  rcHux  ot  a  backward,  current,  at  the  orifice. 

In  the  only  case  (quoted  loo.  ctl.)  in  which  I  rcraombor  to  have 
provc<l  post-mortem  the  existence  of  this  state  of  ihingx,  there  was 
a  want  of  |KTfw:t  time-keeping  of  the  miinnur,  or  murnnus, 
audible  from  day  to  day  und  from  hour  to  hour:  their  rhyliim 
varic»l  ever)'  now  antl  then.  Besides  this  they  neither  of  them 
syuchronized,  as  perfectly  as  usual,  either  with  the  s^'stole,  the 
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diastole,  or  the  pr8es}'stole.     From  such  irregularity  the  existenoe 
of  this   alternating  form  of  mitral  disorder  might  possibly  be 

divined.  _ 

TRICUSPID   rNSUKFICIENCY,   REFLUX  OB  nKGUBGITATlOK.  ■ 

017.  Physical  aignu  proper. — I  have  never  known  tricuspid 
reflux  produce  thrill ;  its  production  in  systolic  time  is  con- 
ceivable, if  (rare  occurrence)  rough  vegetations  were  fonnod  on 
the  auricular  surface  of  the  valve. 

The  characters  of  the  attendant  murmur,  which,  for  reasr>ns 
there  assigned,  is  often  absent,  are  set  down  in  a  previons 
place  [110]. 

The  only  peculiarity  of  importance  in  the  state  of  tlie  heart's 
sounds  is  that  the  si-cutHl  proves  habitually  weak  at  the  riirht 
apex,  almost  to  extincfioti  somotimcs, — in  all  probability  in  cnu- 
sequence  of  the  sninlluess  of  the  current  sent  on  tlirough  the 
pulmonary  artery.  In  an  instance  of  well  marked  tricuspid  re- 
gurgitation, wliLTO  the  second  sound  was  exceptionally  strong  at 
the  right  apex,  the  peculiarity  seemed  traceable  to  dilatation  of 
the  pulraonary  artery  just  above  the  sygmoid  valves.*  Buth 
Rounds  at  the  base  and  at  the  aortic  cartilage  may  retain  their 
natural  cliaracters ;  if  the  disease  be  pure,  the  second  soand  is 
weak  at  (lie  pidiuonary  cartilage, 

618.  Jiiilirect  P/n/sica{  siijns. — Tricuspid  reflux  being  commonly 
coincident  witli  dilatation  (simjile  or  hypertrophous)  of  the  right 
ventricle,  the  signs  of  that  anatomical  condition  are  discernible  i« 
follows  : — Ejiigaatrio  and  right  sterna!  iuiiailse,  of  variable  foroe, 
but  out  of  jiropoitiou  witli  that  on  the  left  side,  unless  the  h-fl 
ventricle  lie  accidentally  hypertrophous  also,  and  increased  area 
of  percussion-dulness,  traceable  mainly  to  the  right.  Hypcr- 
trojihy  of  the  right  ventricle  will  jirevctit  the  enfeebling  of  tlie 
second  soun<l  appertaining  to  liie  pure  regurgitation. 

619.  Sfate  of  the  pu/nc. — Tliose  arteries,  the  pulmonary,  which 
tricuspid  insnfticiency  may  be  supposed  to  affect  directly,  cnnnot 
be  felt ;  and  there  is  nothing  peculiar  in  the  pulse  of  the  brancboa 
derived  from  the  aorta.  The  state  of  the  pulse  will,  therefore, 
be  the  exponent,  not  of  the  valvular  defect,  but  of  its  coexistences 
or  results. 

620.  State  of  the  cervical  reim. — Tlie  cervical  veins  distended, 
thickened,  knotty,  pulsatile,  and  refilling  readily  from  bolow,  may 

*  tluliiii,  U.  C,  H.,  Femiira,  vol.  xi.,  p.  280,  or  Mnl.  Tiinrs  and  Oaz.,  YrV  H. 
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be  the  seat  of  thrill  [228 — 233].  But  all  these  various  signs  are 
only  fouml  iirominently  in  well  marked  cases ;  if  the  regurgitation 
be  slight,  or  if  the  right  ventricle  be  very  weak,  venous  pulsation, 
ami  thrill  csjiecially,  may  be  altogether  absent.  Nay,  even  if  the 
right  veutjicle,  anil  especially  its  infundibuhim,  bo  strong,  these 
sigTJS  may  still  be  wanting,  as  was  the  fact  in  the  case  of  Hishin, 
just  referred  to. 

621.  Kjfcrla  on  (lie  capillary  sysfems.  (a)  Sys'emic. — That  in  tri- 
cuspid retlux  the  systemic  capillaries  are  the  primary  and  imme- 
diate suflerers,  has  bt«n  very  satisfactorily  sliown  by  Blakiston. 
The  student  must,  however,  bear  in  mind  that  tJie  relationship 
between  tricuspid  regurgitation  aud  grave  systemic  stagnation  is 
not  so  intimate  and  essential  that,  given  the  former,  he  may  take 
it  for  granted  the  latter  must,  e  necettsitate  rerum,  follow  [512], 
And  1  further  believe  that  the  concomitant  dilatation  of  the  right 
cavities  plays  a  very  essential  part  in  generating  stagnation  and 
dropsy,  where  these  actually  occur.  The  systemic  eflects  arc  the 
04une  as  those  occurring  in  dilatation,  and  in  the  Section  on  that 
disease  their  de«cription  will  be  fomid  [.523], 

{/))  Pulmonary. — The  jiulniouary  capillaries  not  only  escape 
primary  congestion  iu  this  form  of  disease,  but  may  be  considered 
theoretically  to  lie  under-supplied  with  blood.  Be  this  as  it  will, 
however,  they  do  in  the  course  of  tinic  undergo  socondarj'  engorge- 
ment in  Be<juence  to  systemic  obstruction. 

(c)  Cerebral. — Bltdciston's  results  tend  powerfully  to  show  that 
obstruction  of  the  cerebral  capillary  vessels  aud  ajioploxy  are 
much  more  frecpient  in  cases  of  heart-disease  with,  than  without, 
stagnation  of  the  systemic  capillary  circulation  :  hence  the  in- 
ference, that  cerebral  obstruction  and  ajKiplexy  arc  more  connected 
with  the  heart  tbrough  general  Ciirdiac  dilatation  and  tricuspid 
regurgitation  than  through  hy{>ertrophy  of  the  left  ventricle  [493]. 
It  is  to  be  understoud  that  no  reference  is  intended  hero  to  the 
reflects  of  accidental  thrombosis  or  embolic  obstruction  within  the 
brain  (both  of  them  rare,  as  attendants  on  tricuspid  rellux),  but 
merely  to  the  cfl'ects  of  capillary  mechanical  stasis. 

(</)  Ilt'patic. — Tlte  conclusion  liaj  been  suggested  to  me  by  n 
small  number  of  fact,^,  that  tricuspid  regurgitatioji  ]>lays  a  certain 
in  generating  cirrhosis  of  the  liver, — difficult  though  it  may 

to  readily  understand  how  the  necessary  influence  is  exercised 
through  obstniction  in  the  circulation  of  the  hepatic  veins. 
Tliat  jaundice  is  sometimes  induced  through  such  obstmctiuo,  is 
indubitable. 
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(e)  Reno-genital. — Congestive  albumimiria,  as  also  engorgement 
and  cedema  of  the  female  pudenda,  with  passive  Icucorrhcea,  arc 
much  more  frequently  met  in  connection  with  the  present  than 
with  any  other  condition  of  valvular  disease. 

622.  It  may  on  first  thought  appear  strange  that  snch  serious 
consequences  should  lie  ascribed  to  tricuspid  regurgitation, — a 
j)henomeuon  which  the  surmise  of  John  Hunter,  the  arguments  of 
Adams,  and  the  experiments  of  W.  King,  would  lead  us  to  sup- 
pose exists  in  health,  as  a  normal  provision  agaiust  overloivding  of 
the  pulmonary  c;ipillaries. 

But  does  such  normal  regurgitatiou  really  exist?  Valentin 
denies  it.*  Hope  conceived  that  the  absence  of  tricuspid  regurgi- 
tant murmur  in  healthy  persons  sufficiently  disproved  the  p«.>8- 
sihilih'  of  any  such  regurgitation  :  his  argument  was,  however, 
valueless,  for,  as  is  well  known,  even  morbid  regurgitation,  highly 
marked,  may  exist  without  any  murmur.  Still  I  agree  with  Hopo 
iu  his  refusal  to  admit  the  reality  of  regurgitation  in  health  :  my 
grounds  are,  that  if  regurgitation  existed,  it  would  visibly  aflect 
the  venous  circulation  in  the  neck,t  and  that  the  experiments  on 
which  the  doctrine  is  fuuaded  do  not  rejiresent  what  common 
sense  leads  us  to  suppose  must  be  the  stjite  of  action  at  thetricus- 
2)id  orifice  during  life.  Besides,  if,  as  is  the  fact,  the  valve,  ]iro- 
vided  itself  and  the  orifice  be  perfectly  natural,  will,  after  death, 
support  water  j)oured  into  the  ventricle  from  the  apex,  how  can 
we  admit  that  during  life  the  mechanical  action  shall  be  less  com- 
plete? Far  from  this,  there  is  ail  reason  to  admit  that  it  would  l)e 
more  complete  in  virtue  of  tiie  instinctive  faculty  of  closure  which, 
the  experiments  of  Kiirschner  seem  to  prove,  exists  in  the 
•  orifices  [230,  note'].  Conceding,  however,  anjiinifnti  gratid,  that 
slight  and  occiisional  regurgitation  is  a  normal  fact,  it  might 
nevertheless  bo  true,  as  actually  is  the  case,  that  highly  nmrked 
and  permanent  regurgitation  should  act  as  the  source  of  most 
serious  ilisorder. 


Tricuspid  Stenosis,  Constiiiction  or  Obstbuction. 

623.  Phy»icnl  mignu proper. — Constriction  of  the  tricuspid  orifit 
would    theoretically   give   the   diastolic,   or   rather   prro- systolic, 
murmur,  of  maximum  force  at  the  ensiform  cartilage,  already  dis- 

•  Fhy«iologie,  B4.  i.,  S.  ^25. 

t  The  r»Rf  of  Hishrn  above  referred  to,  however,  iii«kes  inu  now  doabt  the  real 
jiutiittu  of  thU  »r{;uineat. 
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cril)L'(J  [1 1 1].  But  tliis  conflitioii  of  tho  orifice  is  excessively  rare, 
bec4iU8C  athcrurud  and  ailcificiitioa  are  themselves  extremely  un- 
common in  this  situation ;  while,  on  the  other  hand,  an  amount 
of  coarctation  reducing  tlie  orifice  to  the  size  of  the  middle  finger 
may  not,  as  a  case  observed  by  Hope  proves,  give  rise  to  murmur, 
— ^probably  on  account  of  the  weakness  of  the  current, 

024,  The  following  extract  from  my  case-b(Mjks  seems  to  furnish 
the  chiU-acters  of  tricuspid  obstruction  and  regurgitation  with  pre- 
ciscness,  but  there  was  no  post-mortem  examination  to  settle  tho 
point  decisively : — 

"  Wtn.  Ilodf-in,  it>l*t.  4S  ;  anxaami ;  ron.stsiit  cooKh,  with  ratlicr  prufiige  mnco- 
pnnitrnt  cxjwotornlion  ;  no  allninifn  in  urine.  Hoart'a  ajK-i  beats  feubly  in  fifth 
>p«c« ;  its  i1r<-|>  Malted  ilnln<-sg  dnrs  unt  roch  more  than  an  inch  tu  the  rifj'ht  of  tho 
•tornuni.  Iloth  external  juj;ii1ar«  consi'lerahly  swullcn,  tlio  ri;;ht  highly  pulsatilo 
from  Iwlow,  the  left  le«s  9.>,  tiioufjh  a  small  oominnnioaliiig  Vrin,  cmasing  the  clnvirle. 


. 


Tiulxatcn  xli^hliy.  At  inilntt  "}>rj,  no  nmriniir  ;  tii>t  xonuil  fwbl^,  >ter«nil  iionnd  clear, 
lull,  ami  arvvutoated.  At  Irieiixpui  aptx,  that  is  jirei-inely  at  point  of  left  costal 
an)(i«  [12],  llicre  is  a  oft  ilonhle  raurtniir,  the  di<ut<>lic  division  ninch  better  msikeH 
•bont  level  of  the  fourth  intrrepw-v.  At  the  midstemal  base,  just  below  the  level 
of  the  tliiid  ranilaj^es,  it  cannot  b«  said  that  therv  i«  any  munuur.  llie  second  B>und 
at  the  tricnspid  ai>ex  is  fre<)Uently  redni'liejito,  vrry  rarely  so  at  tiie  mldsf-nial 
baaa  :  the  di««t  '  '  niunnnr  is  lomlcr  and  more  prolonj^etl  than  tlie  systolic 

Palae  visible  i:  tiliials  and  nidinU,    not   in  IrnmralH.       No  cervical  bum. 

.  .  .  .  In  ;.:...„,  '.lire  sroond  s<Minl  almost  eonstantly  reduplicate  at  tricnapid 
■pex,  whereas  in  at  least  tKcntr  boats  only  once  redaplicate  at  bass,  and  not  once  at 
imtnl  apex  lU.  C.  H  ,  Malo,  vol  IX.,  p.  04—67)." 


The  heart  not  having  been  lowered  in  jwjsition,  it  would  on  that 
ground  alone  be  unjustifiable  to  refer  tlie  diastolic  murmur,  heanl 
at  the  left  costal  angle,  to  aortic  regurgitation :  besides  the  absence 
of  munuur  at  tlie  actual  base  settles  the  question  against  the 
aortic  origin  of  cither  systolic  or  diastolic  murmur. 

In  a  case  recorded  by  W.  T.  GJairdner*  prse-systolic  murmur 
*'W?mning  imme<liately  after  the  second  sound  contained 
{fBmbuu-nilo)  throughout  the  pause, and  thus  went  on  {rrcticcfuiv)  up 
to  tiie  first  sound,  at  which  it  stopped  abruptly,"  and  audible 
*'ov«r  the  tricuspid  orifice,"  appeared  to  that  cautious  observer  to 
indicate  tricuspid  obstruction,  ''  with  all  but  matliematical  cer* 
t«inty."  I  learn  from  himself  that  the  patient  furnitthiug  this 
^L  observation  died  in  April,  1872  ;  when,  on  examination,  "  not  only 
^^V  WM  there  obstruction  of  tho  tricuspid  orifice,  but  obstruction 
■  (witlioat  oven  the  slightest  flaw  in  the  valve)  by  a  tumour  attached 

I         to  the  auricle,  and  floaleil  down  upon  the  orifice  after  the  manner 
^b  of  a  ball-valve." 

^H        025.  Actual  experience  of  this  form  of  valvular  defect,  espe- 


*  CUaical  Mixliciue,  p.  «02,  It«2. 


876 


DISEASES  OF  THE  HEART. 


cially  in  an  isolated  state,  is  too  limited  to  furnish  a  reliable 
account  of  its  symptomatology. 

It  may,  however,  be  assumed  on  existing  evidence  that  the 
jugular  veins  will  be  more  or  less  distended  and  pulsatile ;  that 
Bystemic  niiscliicfs  will  bo  slower  in  occurring  than  in  coses  of 
rcfliix  at  the  same  orifice,  and  that  very  fair  heidth  may  be  main- 
tained long  after  the  existence  of  stenosis  has  become  deiuuu- 
Btrable. 


Aontio  Stenosis,  Constriction  or  Obstruction. 

626.  PInfsical  siijns  proper. — In  well  marked  cases,  especially 
if  the  orifice  be  the  least  rough,  systolic  basic  thrill  may  be  felt. 

The  essential'  sign  of  aortic  stenosis  is  systolic  basic  murniiir 
possessing  the  attributes  already  set  forth  [HI].  But,  as  will 
tiiere  be  seen,  tliis  murmur  is  variously  imitated  by  murmurs  of 
other  mechanisms;  wliile  weakness  of  ventricular  action,  or  ex- 
treme smoothness  of  the  constricted  orifice,  may  i)revcut  the 
development  of  murmur  in  well  marked  stenosis.  Excitement 
of  the  heart  by  quick  movement  may  remove  the  latter  difficulty ; 
the  former  dilemma  is  to  be  escaped  from  in  some  cases  by 
carefully  considering  the  diagnostic  claims  in  each  individual 
instance  of  all  possible  sources  of  such  murmur  and  elimiuatiijg 
them  one  by  one. 

The  natural  first  sound  of  the  heart  remains  audible  at  the  left, 
apex,  though  more  or  less  covered  by  the  basic  murmur :  the 
second  sound,  weak  at  the  apex,  at  the  base,  and  at  the  aortic 
cartilage,  may  be  slightly  murmurish  at  the  two  latter  points, 
in  consefiuence  of  .sonic  regurgitant  tendency.  The  second  sound 
is  wcusionully  reduplicate  at  the  base.  The  systolic  murmur  may 
be  prolonged  enough  to  cover  the  second  sound  more  or  leas 
conjitletely  at  the  base ;  tlie  latter  may  then,  as  a  rule,  be  caught 
at  the  apex. 

627.  Indirect  Physical  signs. — Tlio  impulse  aud  altered  percus- 
sion-sound characteristic  of  hypertrophy,  with  or  without  dilata- 
tion, of  the  left  ventricle,  are  the  commonly  coincident  signs.  A 
rare  instance  every  now  and  then  occurs,  wherein  the  murmur  of 
mitral  insufficiency  is  generated  through  dilatation  of  that  orifice 
following  on  dilatation  of  the  ventricle,  which,  in  turn,  baa  been 
entailed  by  the  enduring  obstruction  at  tlie  mouth  of  the  aorta  ; 
besides  this,  insufficiency  of  the  aortic  valves  themselves  is  oflon 
present  as  an  independent  effect  of  a  common  cause. 
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627.  State  o/the  puhe. — The  pulse,  in  cases  of  mwlorate  coarc- 
tation, is  not  materially  affected.  If  tlie  coustrictiou  Ik;  great,  the 
jjiilse,  though  regular  in  force  and  rlijthm,  is  small,  hard,  rigid, 
concentmtod,  and  jirolonged ;  hardness  and  force  signify  hyper- 
trophy behind  the  narrowed  orifice.  If  there  be  no  such  hyper- 
trojjhy,  the  pulse  may  be  soft,  qnasi-undulatory,  and  make  but 
little  impression  on  the  finger. 

Sphygmograms  of  the  pulse  in  jiure  aortic  constriction  have 
not  appeared  in  great  number:  the  pure  affection  is  in  trutli  sulfi- 
ciently  rare.  Marey,  inferring  tliat  the  upstroke  must  be  longer 
than  natural  from  the  prolonged  effort  of  the  blood  to  pass  through 
tlie  narrowed  orifice,  attempted  to  show  tliata  curve  would  replace 
tho  usual  vertical  line  at  the  commencement  of  the  pulsation. 
His  tracings  appear  to  lend  liut  faint  support  to  his  theory. 
Lorain,  however,  gives  some  drawings  which  exhibit  a  slow  and 
oblique  line  of  ascent,  with  secondary  curve  and  rounded  apex. 
{Op.  at.  p.  272.)  If  marked  hypertrophy  of  tho  left  ventricle 
coexist,  the  line  of  ascent  may  bo  vertical,  despite  the  obstruction. 
(  Vide  Appendix-) 

628.  Effecli  on  the  capiUarit  fystntts.  — {a)  Systemic. — Tt  is  truly 
remarkable  to  what  an  extent  this  coarctation  may  be  carried, 
without  producing  systemic  stagnation :  the  opening  may  be  no 
larger  tlian  a  f>eH,  without  leading  to  the  very  slightest  cedema, 
even  of  the  ankles.  This  immunity,  however,  only  holds,  as  long 
as  the  capacity  of  the  ventricles  and  the  width  of  tlie  tricupsid 
orifice  remain  unaffected  ;  if  the  blood  Itecomes  si>an<emic,  too, 
anasarca  occurs  independently  of  these  latter  chuuges.  It  has 
been  conjectured  that  the  peculiarity  depends  on  the  slowness  of 
the  circulation  in  old  iteojdo ;  but  the  circulation  is  not  always 
slow  in  old  people,  and  young  adults,  with  constriction  of  the 
aortic  orifice,  also  remain  free  from  systemic  dropsy.    ' 

(i)  Pulmonary. — Aortic  constriction  exercises  no  direct  effect 
on  the  pulmonary  capillaries  ;  some  indirect  tendency  to  stagna- 
tion arises  from  the  ditiiculty  experienced  by  the  Iilood,  flowing 
from  the  juihnonary  veins,  in  its  entrance  into  a  veulricks  which, 
■gain,  has  itself  great  diflicully  in  discharging  it«  contents. 
Oppreasiou  of  che«t,  dyspncea  and  congestive  symptoms,  to  a 
slight  extent,  may  thus  bt^  produced. 

(f)  Cerebral. — It  seems  thec)rotically  probable  that  a  constricted 
aortic  orifice  will  weaken  the  impulsive  effect  of  a  hyportrophous 
left  ventricle  on  the  brain.  Embolism,  tliough  less  frequent  than 
iii  mitral  reflux,  is  to  bu  looked  for  aa  an  occoaionol  accident. 
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629.  Plii/skal  signs  proper. — Diastolic  basic  thrill  is  occasionally 
to  be  felt,  independently  of  spanasmia  [63,  a].  The  luurmur  of 
aortic  insufficiency  has  alremly  been  sufficiently  deRcrilwd  [115]. 
Some  few  observations  will  there  be  found  on  the  different  morbid 
states  capable  of  engendering  the  miirmur.  I  have  scarcely  met 
witli  any  condition  simulative  of  true  reflux  murmur,  except  that 
caused  by  roughness  with  dilatation  of  the  ascending  portion  of 
the  arch ;  the  condition  of  the  superficial  pulses  will  distinguish 
the  cases.  Besides  tliis,  it  is  conceivable  that  pressure  on  the 
outer  surface  of  the  aorta  just  above  the  valves,  might  interfere 
with  the  closure  of  these,  and  so  produce  regurgitant  murmur : 
thus  in  a  case  of  displacement  of  the  heart  by  pleuritic  effusion, 
diastolic  murmur  existed  under  circumstauces  tending  very  posi- 
tively to  connect  the  murmur  with  the  displacement.*  I  have 
never  encountered  a  positive  example  of  aortic  bUiod-murmur 
diastolic  in  time,  but  such  a  murmur  may  bo  simulated  in  the 
following  way : — spanaemia  exists,  with  a  strong  systolic  basic 
murmur;  at  the  same  time,  deep-seated  hum  is  present  in  tlie 
pulmonary  veins  ;  this  hum  is  coveretl  during  the  systole  by  the 
strong,  blowing  aortic  murmur,  but  becomes  audible  during  the 
diastole,  when  there  is  no  aortic  murmur  to  interfere  with  it. 

Aortic  regurgitant  murmur  is,  as  far  as  I  know,  constant,  where 
its  physical  cause  exists  ;  weakness  of  ventricular  action  obviously 
cannot  have  the  same  effect  in  rendering  a  regurgitant,  as  a  direct, 
murmur  obscure.  If  a  double  aortic  murmur  exist,  tlie  systolic 
jiortion  is  best  transmitted  upwards  in  the  course  of  the  vessel, 
the  diastolic  generally  downwards  in  the  line  of  the  sternum, — 
the  latter  peculiarity  probably  owing  to  t  he  direction  of  the  current. 
The  infrequency  of  direct  Iricupsid  murmur,  and  the  coexistence 
of  other  signs  of  aortic  regurgitation,  will  commonly  prevent  any 
ciTor  arising  from  the  loudness  of  the  aortic  murmur  at  (he  cnsi- 
forra  cartilage.  I  can,  as  a  bare  possibility,  conceive  complete 
destruction  of  the  aortic  valves,  with  smooth  surface,  to  eJtist 
without  murmur ;  but  have  never  observed  the  fact  [633]. 

State  of  the  hearCa  sound:!. — ITie  state  of  the  heart's  80un<ls  is 
as  follows  : — The  first,  at  the  base,  may  be  natural  or  very  nearly 
so,  dull,  obscured  by  a  soft  murmur,  or  masked  totally  by  a  harsh 
one :  or  it  may  be  inaudible  at  the  base,  and  well  defined  at  the 
mitral  apex  ;  while  in  some  rare  instances  it  cannot  be  heard  at 
•  H.  MorTi»,  U.  C.  H.,  MUot,  »oL  vi.  j..  35. 
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all.*  Tlie  second  sound,  at  tlie  left  apex,  may  be  null,  faint,  or 
distinct  and  sharp  ;  in  the  latter  case,  the  sound  heard  is  probably 
that  of  the  pulmonary  valves  transmitted, — scarcely  that  of  fall  of 
the  aortic  blood,  during  regurgitation,  into  the  ventricle  below 
[!)8t].  At  the  aortic  cartilage  the  first  sound  is  of  variable 
character ;  the  second  replaced  by  a  mnnnur,  more  or  less  marked. 
Both  sounds  may  be  natural  at  the  pulmonary  cartilage,  and 
occasionally  the  second  be  accentuated,  though  there  l>e  no  mitral 
regurgitation :  in  some  instances,  however,  the  basic  diastolic 
murmur  is  very  loudly  conducted  to  this  cartilage,  covers  the 
second  sound  there,  and  pro  tanto  simulates  the  essential  sign  of 
insufficiency  of  the  pulmonary  valves. 

630.  Indirect  Physical  siifM. — The  concomitant  signs  are  those 
of  hyi>ertrophy,  eccentric  or  simple,  of  the  left  ventricle ;  fre- 
quently of  aortic  cons.triction,  and  occasionally  of  mitral  regurgi- 
tation. When  hypertrophy  is  highly  marked,  the  heart's  shock  is 
singularly  abrupt,  and  followed  sometimes  by  a  fall  back  so 
sudden,  as  to  simulate  by  its  jog  a  diastolic  impulse. 

631.  State  qfthepuUe  and  arUTial  gystcm. — The  pulse  is  sudden, 
abnipt,  short,  jerking — a  distinct  full  back  instantly  following  the 
rise  of  the  vessel.  Commonly  perfectly  regular  in  rhythm,  more 
or  less  notably  lagging  behind  the  systolic  sound  of  the  heart 
[103,  «],  occasionally  bisferiens,  each  pulsation  is,  in  rare  instances, 
attendetl  with  thrill.  ThrUI  may  Ije  jwwerful  in  the  subclavian 
artery,  while  very  feeble  in  the  radial,  indeed  only  producible  by 
artifice  [196].  The  radial  pulse  is  further  characterised  by  various 
of  these  qualities  being  iufuiisified  through  raising  the  arm  ;  and 
the  Ifcat  of  the  superficial  arteries  (as  well  as  some  of  the  decp- 
ecatcd  class)  is  visible  and  locomotive  [141,  b]. 

To  what  extent  may  the  visible  and  locomotive  pulse  be  trusted 


*  In  Mina  of  those  rar«  cases  of  abmut  flnt  aounii  tlta  miUiU  vttre  ha*  pmv«il 
bmllhv  oil  ptat-mvrtnn  cxaniiiMtion  :  how,  on  the  TklruUr  thmrv  of  that  HOiinil.  x» 
iln  <)<ifinrii<-y  to   ln>  nplainnl  I    (Vvklo  (Inxnffirionry  of  Aortic  V'ulves,  4r.,  p.  25) 
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[■riwf  that  li  vnlvc  has  nutliing  to 


d"  with  ita  tfriieratiou  \\t!i]  ;  an<l  that  tfic  aoand  ia  Wanting  Inx-auac  thn  impulna  nf 
thr  T'-ntri'-ular  Mood  a^inat  the  ba««  of  the  aortic  column  cannot  tAka  jiliur  In  iha 
OT'I  'I'-nce  of  the  perturlatioa  in  the  nonnal  manucr  of  blixnl- 
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to,  as  evidence  of  aortic  regurgitation  ?  In  the  first  place,  no  c«sc 
of  that  disease,  well  defined  in  all  its  other  elincnl  cliaractcrs,  has 
ever  fallen  under  my  notice  in  which  viaibleness  of  the  superficial 
pulses  was  not  more  or  less  obviously  present.  But  I  have  known 
iiiurniur,  basic  and  diastolic  (and  obviously  from  its  concomitants 
not  seated  in  the  pulmonary  artery),  wiiero  the  radials  were  not 
visibly  pulsatile,  though  the  patient  was  thin.*  Such  cases  are 
very  rare;  but  they  certainly  do  constitute  exceptions  to  ihe  rule. 
In  the  second  place  I  have  never  observed  /»y///y  viar/w<l  and 
extensive  visible  pulsation  without  aortic  regurgitant  disease. 
Hope  tliought  thai",  where  there  was  mitral  regurgitation  or  con- 
traction to  any  aniunut,  aortic  regurgitation  failed  to  render  the 
l)ulae  visible.  This  seeras  somewhat  theoretical,  and  is  positively 
opposed  to  what  I  have  seen.f  But  in  the  third  place,  in  aged 
persons  of  thin  frame,  whose  vessels  are  calcified  and  tortuous, 
a  slight  degree  of  the  phenomenon  may  certainly  be  noticed  in  the 
smaller  arteries,  independently  of  any  affection  of  the  aortic 
valves  ;  and  if  the  left  ventricle  be  liypertrophous  in  such  persons, 
the  amount  of  visibleness  will  be  materially  greater  ;  but  still,  as 
far  as  I  have  seen,  will  fail  to  affect  the  larger  trunks.  I  liavo 
very  rarely  t  known  simple  or  dilated  hypertroj)hy  alone  produce 
this  sign  in  persons  under  the  age  of  forty,  whose  limbs  were  even 
moderately  well  covered  with  flesh.  If  this  qualification  regard- 
ing age  be  borne  in  mind,  exceptional  cases  will,  I  think,  be  found 
to  be  singularly  few.  In  the  fourth  place  I  have  occasionally 
seen  cases  of  marked  emphysema,  unattended  with  the  least  clinical 
evidence  of  aortic  disease,  whore  the  majority  of  the  sni)crtioial 
arteries,  even  the  femorals,  pulsated  visibly. §  In  the  fifth  phice, 
in  a  case  which  presented  all  the  clinical  requirements  for  the 
diagnosis  of  coarctation  of  the  arch  of  the  aorta,  the  diastolic  heart- 
sound  being  healthy,  several  of  the  superficial  arteries  were  nsibly 
locoraotive.il  Sixthh",  it  may  be  added  that  aneurismal  varix  of 
the  aorta  and  pulmonary  artery  will  likewise  produce  such  visible- 
ness [815,  818]. 


•  S.  Dana,  17.  C.  H..  Femiiles,  vol.  xri.,  p.  298. 

+  I>»nhi»m  (17.  C.  H. ,  Males,  vol.  vi.,  pp.  6U— 78)  hiul  iiurkeKl  mitnil  rr^rRiUtion~ 
and  conntrictioii  aK^WH-iiitpd  n-itb  aortic  ref^irKlutimi,  yet   liia  nuliM,  hi'aiehi«i,  ik>*- 
tcrior  tibiol  nnil  friiicrnl  luilfuitions  were  well  visible. 

X  Boera.   V.  C.   H.,  t'eiiiules,   vol.  x.,   p.  U.S.     .iCuilis  40, — visible  pqUe«,  hyper- 
trophy of  left  heart,  without  (lia«tolic  lnuie  miinniir. 

{  Slater,  I.'.  C.  H.,  Males,  vol.  xii,  p,  79  ;  neither  aortic  rv^rgitation  nor  hjrper> 
tropbona  heart,  ictatia  44. 

n  Oiinnee.  V.  C.  H.,  Malea,  Vol  xiv.,  pp.  88.    This  will  he  fully  apokcu  of  in  • 
future  place  [S37j. 
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In  all  these  exceptional  cases  the  symmetry  of  the  phenomenoa 
has  apjieared  to  me  to  be  less  perfect,  than  when  dependent  on 
aortic  regurgitant  disease. 

Another  character  of  the  bltTod-conrse  in  the  arteries  ia  that  its 
imjiulse  is  retarded, — the  pnlse  in  the  radial  lagging  behind  time 
more  or  less  notably  [103,  {], 

Some  years  ago  Durorioz*  described  double  intermittent  blowing 
murmur  in  tiic  femoral  artery,  as  a  very  characteristic  sign  of 
aortic  reflux ;  pressure  being  applied  to  tlie  vessel,  a  systolic 
murmur  becomes  audilile  on  the  cardiac  side,  a  diastolic  on  the 
systemic  side  of  the  jxiint  comiiressed.  The  French  observer 
maiutaiii.s  tliis  femoral  murmur  proves,  qvaid  diagnosis,  all 
the  more  valuable,  as  it  may  sometimes  bo  detected,  when, 
"owing  to  disturbance  of  ilie  proper  relation  l*etween  the  con- 
tractile force  of  the  arter)'  and  the  aortic  orifice,"  the  murmur  of 
reflux  is  deficient  at  the  base  of  the  heart.  As  to  the  occasional 
existence  of  this  form  of  double  artificial  arterial  murmur  (in 
various  other  arteries,  too,  as  well  as  the  femoral)  no  doubt  can 
be  raised;  bat  it  is  not  pathognomonic  of  aortic  reflux.  As. 
Rfatetl  in  former  e<litions  of  tliis  work,  even  ho?niic  murmur  of 
double  time  may  occasionally  be  heard  in  tlie  femoral  and  other 
vessels  under  tlio  influence  of  pressure  either  artificial  [224],  or 
produced  by  disease  ['Jtlo]. 

Tlie  tactile  characters  of  the  pnlse  are  so  peculiar  and  well 
drfineil  that  it  would  bo  strange,  if  its  graphic  representation 
failed  to  disjday  something  characteristic.  Tlie  tyjncal  characters 
npjK-ar  in  a  line  of  ascent  vertical  and  high  ;  pointed  and  notcheil 
spox ;  obliqne  line  of  descent.  But  it  must  not,  on  the  other 
hand,  bo  a.H8iimed  that  these  siihygmographic  characters  aro 
puthogniimonic  of  aortic  reflux  ;  the  pulse  in  old  age,  and  in 
])Oople  with  atheromatous  arteries,  as  fairly  admitted  by  Lorain,  ex- 
hibit almost  identical  peculiarities  ;  and  Saunderson  gives  tracings 
apjK^'rtaiiiing  to  mitral  reflux  and  to  aortic  reflux  (Ajc.  cit.)  of 
Rcctmitcly  similar  tA'pes.  And  on  the  other  hand,  psilpitation  and 
certain  other  circumstances  may  seriously  modify  all  sihjcIuI 
clinnu'ters  of  the  aortic  spliygmognuu. 

632.  State  of  the  capillary  systems,  (a)  Sifstemie. — Aortic  reflux 
may  l)o  carrie<l  to  a  high  degree,  as  shown  by  the  well  defim-d 
rharacters  of  \Xn  murmur,  its  peculiar  tactile  pulse  and  its  visiblo 
and  liKtomotive  arterial  beat,  and  exist  in  this  stato  for  years, 
without  giving   rise   to    obvious  systemic  disturbances   of  any 

•  IVnl.  »na  For.  Med.  Chii.  »«*v.,  July.  1801,  p.  2:.». 
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kind.  Especially  does  this  statement  hold  true  of  Ojdomn  of  the 
extremities.* 

(i)  Pulmonary. — Aortic  regxirgilutiou  affects  the  pulmonary 
circulation,  either  indirectly  throu^'h  mitral  regurgitation  (of 
which  it  is  itself  the  original  cause),  or  more  directly  through  the 
embarrassment  produced  by  the  collision  of  blood,  falling  back- 
ward from  the  aorta,  with  blood  coming  forward  from  tlie  auricle. 
The  tendency  to  sequential  liypertrojiliy  of  the  left  ventricle,  which 
sometimes  arises  mainly  about  the  a])ex  in  these  cases,  does  not 
afford  as  great  help  to  the  circulation  as  in  aortic  stenosis ;  on  the 
contrary  by  increasing  the  amount  of  distension  of  the  aorta  at 
each  ventricular  systole,  it  intensifies  the  force  of  the  succeeding 
recoil,  though,  probably,  by  tending  to  prevent  systemic  stasis  it 
may,  to  a  certain  extent,  prove  serviceable  [002,  ^]. 

(c)  Cerebral. — Tlie  cerebral  capillaries  can  only  he  aflfected 
secondarily  through  the  pulmonary  class;  and  the  sytiteiiiic 
capilhu'ifs  are  much  in  the  same  position. 

AH  three  classes  of  ca]iillaries,  systemic,  pulmonary,  and 
cerebral,  may  escape  for  years  after  tJio  establishment  of  reflux. 


Aortic  Stenosis  anij  Insufficiency  Combinkd. 

633.  Pired  physical  sigvs. — Double  basic  thrill,  systolic  and 
diastolic,  may  be  looked  for  iu  some  cases  ;  I  do  not  chance  to 
have  met  with  it 

634.  The  essential  sign  is  donblc  basic  murmur ;  the  systolic 
portion  sometimes  higher-pitched  and  shorter  than  the  diastolic ; 
while  in  other  instances  a  long,  loud,  and  rough  systolic  is  fol- 
lowed by  a  feeble  soft  diastolic  murmur;  or,  again,  the  systolio 
portion  may  be  much  tiie  longer  at  the  base,  the  diastolic  at  the 
ensiform  cartilage.  The  two  portions,  commonly  separated  hy 
n  distinct  pause,  may,  as  it  were,  run  into  each  other. 

But  the  systolic  portion  may  be  wanting,  thongli  stenosis  is  dis- 
tinctly visible  aft«r  death  ;  while,  on  the  other  hand,  if  the  aorta, 
close  to  the  valves,  be  at  all  roughened  by  disease,  and  especially 
if  it  be  bulged  in  that  spot,  a  systolic  murmur,  indistinguishable 
from  that  of  stenosis  at  the  orifice,  may  he  heard. 

And,  again,  the  diastolic  portion  of  the  double  murmur  may  be 
masked.     Thus,  in  a  case  of  aortic  constriction,  with  systolic  basic 


I 


•  S.  g.,  Biinuis,  U.C  H.  M»lr«,  vol.  v.,  p.  21fl  ;  but  the  foci  in  a  rommon  on*  .  1 
havr  known  tlii*  .ihnonct  of  dfupiiy,  «'hera  th«  Mgni  uf  r«gurg:tAtioa  liui  existed  fur 
lit  leut  tlirre  yroju. 
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murmur,  and  with  visildeness  of  the  superficial  pulses  carried  to 
the  highest  degree,  the  systolic  murmur  was  so  prolonged  as  to 
cover  completely  any  diastolic  murmur  that  may  have  really 
existed :  but  the  diagnosis  of  aortic  iusuflicieucy,  made  on  the 
ground  of  the  extreme  visibleness  of  the  pulses,  was  proved  to  be 
I>erfu'ctly  correct  at  the  post-mortem  examination. 

Further,  the  systolic  division  may  increase  in  intensity,  as  the 
stetlioscope  is  carried  up  the  arch,  while  the  diastolic  dwindles  so 
as  to  become  well-nigh  inaudible, — the  exact  reverse  arrangement 
of  changing  intensities  may  be  tracetl  down  the  sternum. 

634.  Indirect  Physical  8ig)ia. — They  are  those  of  dilated  left 
hypertrophy. 

635.  State  of  the  pulse. — It  might  theoretically  l>c  supposed  that 
the  special  pulse  of  aortic  regurgitation  [631]  would  be  deficient, 
if  stenosis  of  the  same  orifice  were  carried  to  any  amount. 
Clinically  I  have  Amnd  the  fact  otherwise:  even  with  extremo 
stenosis  the  reflux  characters  have  been  retained. 

AOIITIC    LVSI  rKICIESCY    REPLACED    BV    StEVOBIS. 

636.  Of  this  niro  event,  the  possibility  of  which  was,  I  believe, 
fir»t  demonstrated  in  the  edition  of  1863,  the  following  solitary 
example  has  fallen  under  my  notice : — 

"  Dnocmlxr  7.  I8SU.  Mr.  .  .  .  ,  irUtu  57  :  in  good  comlition  ;  iilerps  luiillv. 
but  «ilh  r<|aiil  conifurt  on  both  sides  ;  no  druins  ;  can  walk^r<  niilr^t  nii  lionr  with 
MM  ;  wiklkvd  forty-twi)  miles  in  nine  hours  itnd  forty  miuati'S  a  yinr  a^o  :  c«n  »ulk 
U|i  hill  ;  oomplaiiis  xju'ciKlly  of  a  disaf^oalilc  rrnNitiiiu  at  and  br'low  the  left  nipple, 
not  aruoantinff  to  actual  |vain,  nor  attriided  with  faint  feeling,  and  rclicvnl  hy  pt\a- 
■ure  ;  once  frit  a  sensation,  after  a  violent  pwlfstriau  effort,  as  if  aoiurthing  liml 

Sven  war  within  the  cheat,  and  exclaiinnl,  "Good  Go<l,  I  wi>h  I  had  not  dmia 
lat."  N'cvrr  liud  rhetiniatic  ferer  nor  gout  ;  puUesaid  to  have  \tevu  irrrpjar  from 
hiith  :  certain  lliat  it  waa  a^'crtainrd  to  be  ro  at  irtatis  three  ;  pul^  now  irrc^^uhir. 
of  inedinni  frwiueucy,  not  risible  at  radiaU,  at  one  olnar  only,  other  arteries  not 
looked  at. 

"  Hwirt  FxaminMl  in  alanding  and  (itting  poctnrra  :  action  aomewhat  too  diffiur<I, 
auil  i         '  :^iionduIueaaali(;hlly  in  exceas  ;  medinin- 

pit'  I  mumiur,  rather  louder  at  the  ton  of  the 

klerui ...II  .11  ...■    I "■     ■•-   ,  -.,,,.:..  ..IS  resonant  umler  j<en  .•    • Ir-  right 

Ultd   tlie  lelt  atrrno-i'liivinilar  angle,  sImi  at   the  left  than  the   i  ,«pular 

Iwion,-  no    |>uin  in  litlur  of   th.w.  iiitu.<tion<i.       Krom  th^«v   1.  uignoaii 

followed  :  moderate  dilal"!  liy|H'rtro|.hy  of  the  hcArt  :  aortir  reKurptjition  ;  calcifi- 
cation  of  the  KT\-\\  of  the  .lorta  [i'-M]  ;  ami  {lossibly  wine  slight  dilalation  of  tJio  atch. 
I  n.■^  ■  n. 

"  :  .inning  of  Ar-ril.  1841.     I  then  learned  that  he  had. 

ftxMu   villi.-  iM   ......    ■  A    Sir  T.    Wataon,  in  whose  uotea  th»  exiatenro  of 

diaitoUo  murmur  at  '  id  lieen  recorded  as  oarly  as  Juiik,   ]N60.     Sir  T. 

'WaUon  aaw  him  for  '  ..o  in  February,  1801,  and  than  to  hia  sun. ris.K»^r- 

talnol  that  of  the  diastolic  murmur  no  trace  iniprcMrd  the  rnr,  while  a  1  1  c 

Jiiiiniiiir  lind  iiiiw  Ix-.M.die  loudly  sifliMe.     Tin-  iiiy»!'ry,  we   fnim.l,  rr.  .y 

?  ,    valvo  had  le«3l 

Itat  to  the  tifim 

...    .  ■   -■    '    '    :•:        ;o 

»ili»  I-   :-         .     o.  -    -  1 
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regurgitation  niul  opposeil  n  fomiiJuble  Imrrior  to  llie  direct  currful  from  llic  vcDtf icJ». 
There  was  buslilci  a  recent  peifurution  of  the  lont;  ton?ne  of  thfl  railral  vnlve,  1»'Ui^^l 
may  possibly,  though  to  a  considerable  extent  iiluffpil  with  tibrine,  hnve  iiit<'uniii«J 
aystoiic  ninrmur.  The  arrh  of  the  aorta  was  slightly  ililnted,  atheromatous  but  not 
calcifieil ;  tho  left  heart  slightly  enlarged  and  hypertrophous. "  * 


PUI.M0NARY    StEKOSIS,    CONSTRICTION    OR    OBSTRUCTION. 

C37.  Physical  aigns  proper.  —Systolic  basic  thrill  reaching  to 
the  second  curtilage,  iu  jissociatioii  with  the  systolic  basic  nnir- 
mur,  already  described  [112],  are  the  essential  physical  signs. 
Except  in  cases  of  cyanosis  this  murmur  is  of  excessively  rare 
occurrence. 

Its  mode  of  propaj^ation  ought  to  distinguish  a  pulmonary  from 
an  aortic  systolic  murmur,  and  so  it  cotnmonly  will.  But  in  some 
cyanotic  cliildrcn  the  loudness  of  tlie  murmur  makes  this  character 
diCScult  of  sultstaotiation.  Hope  taught  that  a  pulmonary  c<>ij- 
strictiye  murmur  seems  closer  to  the  ear  tlian  an  aortic,  and  on  a 
"  higher  key,  ranging  from  the  sound  of  a  whispered  r  towards 
that  of  an  « : "  the  reason  Iteiug  that  the  pulmonary  artery  is 
nearer  to  the  surface  of  the  chest  than  the  aorta.  As  regards 
closeness  to  tlio  ear,  his  statement  is,  doubtless,  correct ;  as  regartls 
higher  pitch,  the  reason  assigned  for  this  is  obviously  erroneous  ; 
and,  indeed,  Hope  himself  unconsciously  admits  this,  by  adding 
that  ho  has  known  the  murmur  "  full  below  r,  when  the  circula- 
tion was  feeble  and  slow  and  the  obstruction  slight." 

638.  Indirect  Physical  siyna. — Supplemental  hj-pertrophy  with 
dilatation  of  tho  right  ventricle  ensues  in  course  of  time,  and  is 
well  seen  in  some  cases  of  cyanosis. 

639.  StiU^  of  the  pulse. — The  absence  of  special  character  gives 
distinctiveness  to  the  radial  beat 

640.  State  of  the  capillary  systems,  {a)  Systemic. — Venous  stasia 
does  not  occm  in  childhoo<l  with  the  grave  results  that  might  be 
anticipated :  true,  venous  di.scoloration  of  skin  and  bulbous  mal- 
formation of  tho  finger-ends  are  carried  to  an  extreme  amount, 
but  anasarca  is  slow  in  occurring. 

{h)  Pulmonary. — The  pulmonarj'  system  must  be  ill  supplied 
with  blood :  hence  the  subjective  sense  of  want  of  breath  and 
easily  evoked  fits  of  dyspnoea  appertaining  to  the  disease. 

PrLMONARY  Reocroitation,  Reflux,  or  Insufficienct. 
041.  Direct  Physical  siyns. — The  theoretical  characters  of  the 

•  Another  rimo.  iUu^trntin^  lhi»  intcrehance  of  murmnra  at  the  aortic  oriAre,  baa 
rveently  1kh<u  publiahrd  by  T.  W.  Qairdner,  IJrit  Mod.  Juurn.,  May,  1872. 
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mnrmur  signifleaut  of  this  state  will  be  found  elsewhere  [116]. 
Basic  diastolic  thrill  may  occur. 

642.  Indirect  physical  signs. — The  absence  of  jugular  disten- 
sion and  pulsation,  as  well  as  of  the  peculiar  characters  of  aortic 
regurgitant  pulse  [631],  will  give  important  negative  evidence  as 
to  the  origin  of  the  murmiu-. 

643.  State  of  On  eapillary  systems. — Theoretically,  the  effects  on 
the  systemic  and  cerebral  capillary  circulation  must  be  most 
serious  ;  and  a  sensation  of  dyspnoea,  arising  from  the  smallness 
of  the  quantity  of  blood  actually  reaching  the  lungs  by  each 
systole,  might,  unless  the  force  of  habit  would  counteract  this 
influence,  be  expected. 

644.  Very  few  examples  of  pulmonary  insufficiency,  observed 
during  life  and  after  death,  have  been  recorded  in  this  country. 
In  truth,  I  only  know  of  one, — that  described  by  Gordon.*  A  boy, 
aged  twelve,  admitted  iuto  hospital  with  cold  surface,  feeble  palpi- 
tation, very  weak  pulse,  cough,  copious  exjiecl oration  and  moist 
rhonchus,  had  thrill  over  the  entire  canliao  reginn,  and  a  double 
murmur,  loudest  at  the  base,  and  inaudible  at  the  apex,  without 
murmur,  fremitus,  or  visible  pulsation  of  the  superficial  arteries. 
The  thrill  and  "  anomalous  circunustniices  of  tiie  case  "  led  Gt^r«lou 
to  diagnose  open  foramen  ovale :  he  was  right, — a  large  opening 
existed  between  the  auricles.  But  the  pulmonary  valves,  thickened 
and  shortenetl,  allowed  a  column  of  water  to  pass  tlirough;  the 
other  valves  were  generally  healthy. 

Unfortunately  the  rliythm  of  the  thrill  is  not  mentioned.  It 
would  be  opposed  to  our  experience  of  the  parallel  aortic  affection, 
to  suppose  thrill  easily  proilucetl  by  pulmonary  regurgitation  ;  the 
sign  probably  depended  on  the  obstructive  influence  of  the  diseased 
pulmonary  valves,  and  would  have  been  systolic  in  time. 

A  loud  musical  diastolic  murmur  (where  most  distinctly  audible 
and  how  transmitted,  we  are  not  informed)  was  noted  by  St»)kp-S, 
in  a  case  of  incompetence  of  the  pulmonarj-  valves,  canse<l  by 
widening  of  the  orifice,  the  valves  being  sound :  there  was  no 
aortic  insufficiency. 

In  a  case  (seen,  however,  only  in  life)  by  Eddison  and  Futbergill, 
the  symptoms  and  signs  noted  were  as  follows : — 

"Subjective  :  dTipnosa  on  tnv  «i«rtion,  f»«n»r«l  debility,  and  inp»p«city  for  Itodily 
Uboor.  Ubjeetive  :  conudemnU  increUMi  dalnea  ortr  the  right  veutrtcle  tnd 
■Uriel*,  Mteoding  from  the  wcnnd  nght  c<Mt«l  carliUge  over  the  third  and  fourth. 


•  Vid.  Stokn  on  Die.  of  the  Iltart,  p.  IM,  18S4. 
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tiid  from  the  base  of  tlie  ensiform  cartilaRe  to  the  riglit  ap«x  ;  also  a  »oft,  Mowing 
diastolic  murmur  beard  from  tho  third  left  costal  cartilage  to  the  base  and  towanii 
the  xiphoid  cartilage."  * 

Pulmonary  Stenosis  and  Issufficiknct  Combined. 

645.  Direct  Physical  signs.— Thrill  may  be  felt  of  systolic  rhythm 
at  the  third  left  cartilage  ;  conceivably  the  thrill  might  be  doable. 
In  a  welt  defined  case,  recorded  by  Begbie,  double  murmur  was 
perceived  at  the  same  cartilage  :  the  systolic  portion,  blowing  and 
unusually  loud,  extended  over  the  whole  upper  chest,  but  sc^ircely 
to  the  carotids  ;  the  diastolic,  much  less  intense,  scarcely  travelled 
beyond  the  cartilage  in  question.! 

64(1.  ImUrect  Physical  signs. — Tlie  heart  may  continue  of 
normal  size  for  years,  as  was  tho  fact  in  the  case  just  reforretl  to. 

647.  S(ate  of  the  pulse. — No  special  character  of  any  kind. 

648.  State  of  the  capillary  systems. — (a)  Systemic — There  need 
be  neither  lividity  of  face  nor  oedema  of  the  feet 

649.  {b)  Pulmonary. — Breathlessncss,  more  or  less  marked,  may 
prove  the  sole  symptom,  unattended  with  cough,  hajmoptysis,  or 
expectoration. 

Physical  Diaonosis  of  Valvttlar  Diseases  in  General. 

650.  In  fixing  on  the  seat  of  production  of  any  given  murmur, 
the  first  point  for  tho  observer  to  establish  is  the  position  of  the 
heart  itself:  if  this  be  abnormal,  as  it  very  often  is  in  consequence 
of  changes  in  the  ventricles,  preceding,  coadvauciug  with,  or 
sequential  to  the  existing  valvular  disease,  allowance  must  be 
made  for  the  influence  of  such  displacement  in  altering  the 
maximum  position  of  murmurs.  Now,  the  general  tendency  is  (o 
some  form  of  enlargement  of  the  organ ;  and,  as  enlargcmouts 
lower  it,  the  maxima  points  of  murmurs  are  verj'  commonly  slightlj 
lower  than  the  maxima  points  of  tho  correspondingsounds  in  health. 
Certain  conditions  of  the  aorta  or  pulmonary  artery,  of  the  lungs, 
pleura,  or  mediastinum,  also  throw  murmurs  into  unnatural  sites, 
by  changing  the  position  of  the  heart.  Pleural  fluid  accumulations 
have  more  influence  in  transposing  the  audible  point  of  apex,  than 
of  basic,  murmurs  ;  l)ecAuse,  while  detruding  the  heart  as  a  whole 
sidewards,  tliese  accumulations  push  the  apex  further  away  than 
the  relatively  fixed  base. 

•  Brit.  Med.  JonmaJ,  Dec.  17,  1870. 

t  Brale'n  An-hivej,  voL  ii.,  p.  12,  1860.  Patient  died,  mtatii  SO,  from  fntetnif  of 
the  •kiill  through  a  fall :  there  wtte  four  pulmonary  ralvei,  one  of  them  congrnitally 
imperfect. 
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651.  The  state  of  the  heart's  substance  also  may  exercise  a 
direct  influence  on  the  intensity  of  murmurs.  Thus  hypertrophous 
texture,  lying,  in  the  course  of  the  circulation,  behind  a  murmur, 
will  intensify  this,  if  it  be  direct ;  exercise  little  effect  on  it,  if  it 
be  regurgitant :  take  the  instance  of  an  hypertroplious  left  ventricle 
with  severally  a  constrictive  and  a  regurgitant  aortic  murmur. 
Hj'pertrophous  texture,  lying  in  front  of  a  murmur,  is  without 
effect  upon  this,  if  it  bo  direct ;  intensifies  it,  if  it  be  regurgitant: 
take  the  instance  of  an  hypertrophous  left  ventricle  with  severally 
a  constrictive  and  a  regurgitant  mitral  murmur.  Dilatation  and 
enfeebling  affections  of  the  heart's  substance  weaken  any  direct 
murmurs  through  orifices  on  which  such  substance  may  play. 
Dilatation  lessens  the  force  of  a  regurgitant  murmur,  in  so  far 
as  power  of  backward  propulsion  is  concerned ;  but,  inasmuch 
as  it  allows  of  considerable  accumulation  of  blood  for  reflux^  the 
weakening  influence  is  somewhat  counterbalanced. 

6.52.  The  physical  conditions  of  a  given  murmur  positively 
existing  at  a  given  orifice,  the  character  of  that  murmur  may  be 
seriously  affected  by  tlie  anatomical  state  of  other  orifices.  Thus, 
aortic  constriction  may  be  almost  murmurless,  if  there  be  any 
great  coexistent  mitral  regurgitation,  the  aortic  current  is  so 
materially  weakened  by  such  regurgitation. 

663.  Of  two  murmurs,  produced  synchronously  at  different 
orifices,  one  may  mask  or  cover  the  other.  An  aortic  constrictive 
and  a  mitral  regurgitant  murmur  may  exercise  this  reciprocal 
influence;  and  a  mitral  regurgitant  may  completely  drown  a 
tricuspid  regurgitant  murmur  [633].  In  the  interspace  between 
the  maxima  points  of  two  synchronous  murmurs,  however,  a 
spot  may  generally  be  detected,  where  the  intensity  of  murmur 
is  less  than  at  either  of  the  pair,  >ind  the  quality,  as  well  as  the 
pitch,  different 

654.  An  hypertrophous  and  widene<l  state  of  the  aorta  will 
intensify  a  reflux  murmur  at  its  own  orifice;  and  if  pouching  exist 
at  the  sinuses  of  Valsalva,  tlic  rippling  direction  thereby  given  to 
the  current  will  intensify  both  a  direct  and  a  reflux  murmur. 

654*.  Tlie  <!omp(>sition  of  the  blood,  too,  is  all-important: 
■paniemia  greatly  strengthens  the  furce  of  murmurs  of  all  kinds. 
The  pnlmonaiy  veins  and  superior  cava  may  be  the  seat  of 
spansemic  murmur,  simulating  cardiac  murmurs, —  especially 
systolic  at  the  apex  and  diastolic  at  the  base. 

655.  Again,  modified  conducting  power  of  a4J°ii>i'>S^  textures 
may  lead  to  error :  thus,  an  aortic  constrictive  nninnur  may  be 

col 
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heard  better  to  the  left  than  the  right  of  the  sternum,  if  the  left 
lung  be  solid  and  the  right  emphysematous.  Lastly,  excessivo 
irregularity  and  frequency  of  the  heart's  coutmctions,  may  make 
it  impossible  to  determine  the  synchronism  of  a  murmur  (p.  78). 

656.  Tlie  physical  conditions  of  any  orifice,  or  of  its  valve, 
giving  rise  to  murmur,  are  liable  to  chauge, — now  alteration  in 
existing  murmur  will  or  will  not  ensue,  according  to  the  nature  of 
that  change.  Four  acoustic  varieties  of  event  may  be  noted  under 
these  circumstances. 

(a)  The  most- common  occurrence  of  the  kind  is  aggravation  of 
any  given  anatomical  state,  constrictive  or  regurgitant ;  suck 
aggravation  will,  aa  a  rule,  exercise  but  little  appreciable  influence 
on  the  murmur,  and  certainly  no  influence  which  can  during  life 
be  assigned  with  surety  to  its  cause. 

(b)  Cases  are  pretty  frequent  in  which,  disease  of  constrictive 
effect  existing  at  an  orifice,  the  valves,  becoming  more  gravely 
diseased  by-and-by,  permit  reflux ;  or  what  is  more  rare,  the 
conditions  of  regurgitation  having  taken  the  lead,  those  of 
obstruction  follow.  In  either  case  a  single  gives  place  to  a  double 
murmur. 

{c)  The  conditions  of  murmur  both  of  direct  and  of  reflux 
mechanism,  may  be  present  at  the  same  time  in  the  same  valve, 
but  so  related  that  now  one,  now  the  other,  form  of  murmur 
is  alone  audible.  Of  this  peculiar  condition  I  have  already  spoken 
[119,  i;  60!]. 

(rf)  The  fourth  occurrence,  of  great  raritj',  is  that  in  which  a 
regurgitant  murmur  wholly  disappears  at  an  orifice,  giving  place 
to  an  obstructive  one.  I  believe  verj"  confidently  I  have  observed 
this  at  the  mitral  orifice ;  but  I  am  without  the  evidence  of  p<it)t~ 
mortem  examination.  Of  its  reality  at  the  aortic  orifice  the  proof 
is  recorded  a  few  pages  back  [636]. 

657.  It  follows  from  this  view  that  the  diagnosis  of  valvular  dis- 
ease, though  in  the  majority  of  cases  sufficiently  easy,  must  prove 
occasionally  beset  with  various  and  serious  ditBculties, — difficult  ica 
in  certain  instances  so  numerous  and  so  singularly  combined,  (bat 
it  would  savour  more  of  temerity,  than  of  experienced  judgment, 
to  venture  on  a  positive  opinion.  But  such  ca^es  are  of  rare 
occurrence. 

Symptoms  or  Valvdlar  Disease  in  General. 

668.  The  really  distinctive  sjTnptoms  of  each  form  of  vidvular 
diseaae  are  to  be  gathered,  as  matters  of  necessary  inference,  from 
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the  statements  already  made  concerning  the  influence  of  each  on 
tlie  different  capillary  systems.  There  are  a  few  functional  dis- 
turbances which  may  be  considered  common,  though  by  no  means 
to  precisely  the  same  amounts,  to  all  of  the  class. 

(a)  Thus,  loss  of  strength  and  loss  of  ability  for  exertion,  while, 
relatively  speaking,  the  flesh  is  well  maintained,  prove  very  usual 
oH'ects,  no  matter  which  is  the  valvular  apparatus  concerned. 

(i)  Imperfect  rest,  startings  from  sleep  with  aflright,  and 
dreams  of  more  or  less  distressing  character,  indicate  the  disturbed 
circulation  tlirough  the  nervous  ceutres,  entailed  by  the  mechanical 
difficulties  in  the  heart.  As  a  rule,  rarely  broken,  patients  with 
valvular  disease  lie  with  the  head  high, — the  position  in  bed  is, 
sometimes,  rather  that  of  sitting  than  of  lying.  Still  the  rule  is 
sometimes  infringed :  I  knew  a  case  of  enormous  dilated  hyper- 
trophy with  aortic  constriction  and  regurgitation  and  mitral  regur- 
gitation, in  which  night-dyspnoea  was  greatly  easiest,  when  the 
head  was  kept  on  a  slightly  lower  level  than  the  shoulders. 

(c)  Various  panesthesiae  may  be  felt  in  the  cardiac  region, — or 
actual  pain  var}ing  in  degree  between  a  slight  aching  sen.sation 
and  the  intensity  of  genuine  angina.  It  has  lioen  plausibly  enough 
suggested  that  atheromatous,  and  more  particularly  calcified  disease 
of  the  valves  and  orifices,  by  interfering  with  the  easy  stretching 
and  rctra»^tion  of  those  parts,  may  explain  the  difierent  varieties  of 
painful  sensation.  I  feel  ]ier8uaded  from  what  has  fallen  under 
uiy  notice,  that  }vain  is  more  commonly  counect^^d  with  disease  of 
the  aortic  than  of  any  other  valves. 

(f/)  Palpitation,  a  fretjueut  attendant  on  valvular  disease,  is  in 
the  main  rather  the  offspring  of  the  coexistent  states  of  nutrition, 
capacity,  and  iunervatiun  of  the  heart,  than  of  the  mischief  in  the 
valvee /»dr  *f.  At  least,  it  is  certain,  any  given  form  of  valvular 
diaeaso  may  reach  any  given  degree  of  development  without 
habitual  palpitation  proving  a  neccssarj"  effect. 

{e)  Dysputea  again  may  occur  in  any  of  the  scries,  or  be  absent 
in  every  one  of  them. 

(_/")  Headache,  vertigo,  and  intra-cranial  parwsthosiffi  may 
occur  in  connection  with  any  one  of  these  valvular  defects. 

Tlie  atudent  must  remember  tliat  no  direct  relationship  hold* 
Intween  the  amount  and  severity  of  general  objective  and  subjec- 
tive symptoms  and  tlie  imminence  of  danger  through  valvular 
mischief.  He,  who  has  none  of  those  symptoms,  may  die  iu  an 
itistant ;  he  whose  life  has  become,  through  their  variety  and 
intensity,  one  abiding  and  miscntble  struggle  against  death,  may 
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linger  on  for  months, — nay,  by  possibility  for  years.  All  will 
depend  upon  the  valve  affected  and  the  manner  of  its  disease 
[862,  b}. 

Conditions  of  Origin. 

659,  We  have  shown  in  what  various  forms  anatomical  change 
occurs  in  tlie  structure  of  the  valvular  apparatus,  or  of  tlie  orifices, 
giving  rise  to  impediment  in  the  circulation,  obstructive  or  re- 
gurgitant. What  are  the  conditions,  constitutional  or  otherwise, 
under  which  these  various  forms  of  anatomical  change  occur? 
'ihese  conditions  may  be  tabulated  aa  fullows : — 


I.    CONOENITAL. 


a.  Intra-cardiac  thrombosu. 

b.  EudocHrditlB. 


!1.  Spontancoiu. 
2.  Meclianical. 


II.  AcQUiKEU.     e.  DktUctie  and  dogonorative  vices. 


if.  Mechanical  iujury. 


I'lunatic 


fl.  Klii'iunati 
2.  Gouty. 
,  9.  Svpliilitii 


ypliilitic 
i.  Cirrbolir. 
5.  Oily  and  salin*. 

1.  Kirorta. 

2.  Concunioua, 

3.  Bluw*. 


L  Congenital  Obigin. 

The  history  of  the  numerous  varieties  of  malformation  of  the 
valves  belongs  rather  to  tlie  jtrovinces  of  Teratology  and  pure 
Morbid  Anatomy,  than  to  that  of  Practical  Medicine.  But  there 
are  two  aspects  under  which  these  congenital  defects  become  of 
real  importance  to  the  physician.  They  may  give  rise  to  physical 
signs  in  no  wise  distinguishable  from  those  of  extra- uterine 
valvular  changes ;  and,  as  ably  shown  by  T.  B.  Peacock,*  they  may 
(whether  capable  or  not  per  se  of  producing  those  signs)  promote, 
nay  excite,  such  morbid  changes  as  shall  prove  in  all  respects, 
anatomical  and  clinical,  identical  with  those  developed  afW 
birtii. 

The  clinical  question,  one  which  by  no  means  unfrequently  pre- 
sents itself  in  actual  practice,  is  this  :  can  we,  during  life,  dis- 
tinguish from  each  other, — pure  congenital  malformation  of 
valves ;  malformation  plus  extra-uterine  change ;  and  extra- 
uterine disease  alone?  To  this  query  the  resixinse  must  unfor- 
tunately be  in  the  negative.     Age,  sex,  occupation,  duration  of 

•  Valvular  Dikcm^e  of  tha  Heart,  liti. 
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Bjmptoms— taJcen  singly  or  in  combination — give  no  trustworthy 
assurance  on  the  matter.  But  we  are  every  now  and  then  entitled 
to  surmise  congenital  origin,  where  the  patient  is  enabled  to  affirm 
positively  that  be  has  never  had  acute  injury  lo  the  heart,  that  his 
life  has  passed  without  indications  of  acute  tlioracic  inflammation, 
and  tliat  lie  is,  and  has  been,  free  from  the  diathetic  vices,  that 
are  known  to  impress  their  mark  upou  the  valves. 


II.   ACQUIUKD   ObIOIM. 

(a)  Intra-cardiac  thrombosis,  whether  occurring  spontaneously, 
or  as  the  mechanicjil  result  of  fixture  of  fibrine  on  fissures  or  un- 
evennesses  of  the  valves,  may  give  rise  to  stenotic  or  reflux  defect. 

(6)  Endocarditis,  by  variously  altering  the  smoothness,  the 
ebape,  the  freedom  of  play,  tlie  manner  of  relationship  of  the 
different  cusps,  of  a  valve, — by  destroying  its  substance,  and  by 
puckering  ita  connected  conls,  proves  the  source  of  impediment  at 
tlic  various  orifices. 

(c)  1.  Among  diathetic  causes  of  valve-disease  acute  articular 
(as  disting^iished  from  chronic  general)  rheumatism  certainly  holds 
the  first  place.  The  intervening  endocarditis  is  not  necessarily 
(though  probably  oftener  than  pericarditis)  an  attendant  on 
Berioufl,  rather  than  slight,  seizures  of  rheumatic  fever. 

2.  'flie  endocardium  habitually  escapes  mischief  in  gouty  people. 
Still,  saline  precipitation  is  found,  occasionally,  within  the  valves 
of  persons  known  to  have  been  long  the  subjects  of  gout  The 
saline  matter  would  probably  prove,  in  part  at  least,  of  uric  acid 
Com{x>8ition,  as  was  the  case  in  a  gouty  arterial  concretion  analysed 
by  Landerer.* 

3.  We  are  sometimes  led  to  surmise,  in  examining  cases  of 
valvular  disease,  where  every  orilinary  cause  of  such  ali'ection  can 
be  excluded,  where  the  defect  is  known  from  past  examinations 
not  to  be  congenital,  and  where  the  patient  is  tertially  syphilitic, 
that  the  structural  changes  in  the  valvular  apparatus  may  be  the 
result  of  syphilitic  action.     But  proof  is  yet  deficient. 

4.  Cirrhotic  thickening  of  the  cuspe  of  a  valve,  or  of  the  ten- 
dinous cords  c^nuect«d  therewith,  is  not  an  unfrequcnt  degenera- 
tive change. 

5.  Atheroma  and  calcification  are  esaeatially  the  local  exprea- 
aions  of  a  diathesis, — mflammalioa  having  no  necessary  connac- 

*  Cyo.  of  AD«t.  Md  rhjTMoL  tu  Vroiaett,  AittMiUtioiw,  p.  89. 
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tion  with  either ;  •    though,  of  conrse,  local  inflammation  may 
independently  precede  the  active  development  of  the  diathesis. 

(d)  Mechanical  influences  are  a  very  rife  cause  of  val\'alar 
disease. 

1.  Efi'ort:  whether  excessive  and  instantaneous,  leading  to 
rupture  or  fissure  of  the  cusp  of  a  valve  (chiefly  the  aortic),  or 
tearing  asunder  of  a  mitral  cord, — or  considerable  and  long  sus- 
tained, leading  to  nutritiou-clianges  in  the  valvular  texture  :  plays 
an  important  part  in  the  etiology  under  consideration. 

2,  3.  Concussions  and  violent  blows  very  probably  prove 
occasionally  eflective  in  the  same  way.  A  case  of  railway 
concussion  once  fell  under  my  notice,  in  which  the  suflferer, 
a  young  thiu  girl,  had  been  thrown  forward,  the  chest  coming 
in  violent  contact,  at'  the  union  of  the  upper  and  middle  bones 
of  the  sternum,  with  the  arm-rest  on  the  opposite  side  of  the 
carriage.  Here  as  the  demonstrated  result,  dissecting  aneurism 
of  the  arch,  with  injury  to  the  aortic  valves,  followed  on  the 
instant :  the  girl  had  been  known  to  have  been  free  from  cardiac 
afi'ection  of  any  kind  prior  to  the  accident 

Mortality,  Dcration,  and  Proososis. 

660.  Mortality. — That  the  mortiility  due  to  valvular  diseases 
this  country  steadily  maintains  a' high  rate  year  aft^r  year,  is  m 
certain,  as  it  is  impossible,  even  approximatively,  to  estimate  the 
precise  amount  to  which  they,  unassisted,  destroy  life.  The 
nomenclature  adopted  by  the  Registrar-General  would,  in  itself, 
prove  fatal  to  any  attempt  at  even  roughly  accumulating  evidenoe 
concerning  the  mortality  from  these  afi'ections;  but  the  statistics 
of  the  subject  will,  under  any  circumstances,  always  remain  besot 
with  inherent  difficulties. 

661.  Duration. — Nor,  viewing  all  forms  of  valvular  impedi- 
ment as  a  single  group,  is  it  possible  to  make  any  statement  of 
the  least  utility  on  the  question  of  duration.  Nay,  even  if  any 
individual  disease  of  the  whole  number  be  selected,  the  extremes 
of  brief  and  of  protracted  course  are  found  to  lie  so  widely  apart, 
that  it  becomes  practically  useless  to  strike  a  mean.  Thus  mitral 
regurgitation  may  destroy  life — or  at  least  act  as  the  chief  agent 
in  destroying  life — within  a  year  from  the  first  appearance  of  it« 
physical  signs  ;  and  yet  signs  as  indubitable  of  mitral  regurgitation 
have  been  known  to  exist  in  other  cases  for  a  lengthcne<l  term  of 

•  Cjrc.  AD*t.  uui  Physiol,  foe.  ciL,  p.  88. 
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withoat  the  least,  op  with  but  the  slightest,  attendant  sub- 
jective disturbance.  Thus,  (as  a  single  illustration)  I  have  watched 
the  way  of  life  of  a  gentleman,  who  tnenty  years  ac/o,  under  my 
own  observation,  had  rheumatic  endo-pericarditis,  followed  by  a 
systolic  left-apex  murmur,  possessing  in  perfection  all  the  attri- 
butes of  the  essential  sign  of  mitral  reflux:  he  is  to  this  hour  in 
the  enjoyment  of  excellent  health ;  and,  were  it  not  for  slight 
dyspnnja  under  exertion,  might  boast  of  a  perfect  subjective 
state  of  cardio-pulmonary  function,  though  the  mitral  murmur 
holds  on  unchanged. 

The  amount  of  the  valvular  impediment  to  some  extent,  the 
diathetic  state  of  the  patient  to  a  greater  extent,  but  yet  more  the 
condition  of  the  heart's  substance,  sometimes  afford  a  clue  to  this 
difference :  but  often  the  mystery  proves  inexplicable.  Mean- 
while we  must  be  content  to  register  the  unexplained  truth,  that 
all  forms  of  valvular  disease  may,  on  the  one  hand,  prove  the 
main  instruments  in  rapidly  killing,  or,  on  the  other,  remain  for 
a  well-nigh  indefinite  period  subjectively  latent. 

662.  Relatitx  gracity  (a). — As  matter  of  clinical  exjierience, 
the  chief  valvular  derangements  may  be  placed  in  the  following 
descending  series  on  the  basis  of  their  relative  gravity, — that  is, 
estimating  this  gravity  not  only  by  their  ultimate  lethal  tendency, 
but  by  the  amount  of  complicated  miseries  they  inflict : — 

Tricuspid  regurgitation ; 

Mitral  regurgitation ; 

Mitral  constriction  ; 

Aortic  regurgitation ; 

Pulmonary  constriction ; 

Aortic  constriction. 
Of  tricuspid  constriction  and  pulmonary  regurgitation  too  little 
is  known  practically  to  warrant  us  in  assigning  them  their  position 
in  the  series ;  but  the  two  cases  referred  to  previously  [624,  644] 
show  positively,  that  one  and  the  other  defect  may  long  exist 
without  giving  rise  to  grave  inconvenience. 

The  positions  seveniUy  occuj)ietl  by  mitral  constriction  and 
regurgitation  would  bo  reversed  by  some  observers;  as  far  as  my 
own  experience  may  be  taken  as  a  guide,  I  have  no  hesitation  in 
adopting  the  arrangement  given  alwve.  It  must  be  remenil»crod, 
too,  that  tricuspid  reflux  is  vorj-  rare  as  a  primary  aft'cction, — 
and  one  to  bo  looked  on  pnu:tically,  as  tiie  final  term  of  evolution 
of  various  cardiac  affections. 

(i)  Bui  there  is  a  very  important  aspect  in  which  the  relative 
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danger  of  these  affections  would  place  them  in  a  widely  different 
order, — I  mean  that  of  their  relationship  to  sudden,  really  sudden 
or  instantaneous,  deatli.  Taken  as  a  group,  valvular  impedimenta 
cannot  fairly  be  cited  as  frequent  causes  of  sudden  death ;  but 
there  is  one  amoug  the  number  of  which  the  tendency  to  kill 
instantaneously  is  so  strong,  that  the  fact  must  always  be  borne 
in  mind  in  estimating  its  prognosis, — and  that  one  is  aortic 
regurgitation.  The  first  example  of  the  kind,  which  drew  my 
attention  to  the  subject,  occurred  in  1852  ;  since  that  time  1  have 
observed  certainly  eight,  and  probably  eleven,  similar  coses.  The 
manner  of  death  is  clearly  syncopal ;  but  the  immediate  mecbanism, 
whether  mechanical  or  dynamic,  is  difficult  enough  of  compre- 
hension. I  have  known  death  take  place  during  the  acta  of 
walking,  of  eating,  of  speaking, — while  the  patient  was  emotionally 
excited,  and,  per  contra,  at  a  moment  when  he  was  perfectly  calm. 
And  a  very  singular  proposition,  which  flows  directly  from  my 
cases  is,  that  the  more  pure  and  uncomplicated  the  regurgitation, 
the  freer  the  heart  from  any  other  form  of  disease,  the  more  likely 
is  the  individual  to  be  cut  off  without  a  moment's  warning.  Thus, 
on  the  one  hand,  I  have  watched  many  a  case  of  aortic  regurgi- 
tation associated  with  mitral  reflux  and  aortic  stenosis,  dilated 
hypertrophy  of  tho  left  heart,  and  eventually  tricuspid  regu];g^t»- 
tion,  where  death  was  slowly  worked  out  through  the  enra-total 
of  subjective  miseries  and  objective  changes  belonging  to  the 
latter  form  of  valvular  disease;  while,  on  the  other  hand,  ia 
several  of  my  instances  of  sudden  death,  not  a  single  symptom 
existed  to  make  the  victim  believe,  there  was  aught  amiss  within 
the  heart  Here  is  a  case  in  point  A  man,  aged  about  thirty- 
five,  presented  himself  for  insurance.  He  was  a  very  picture  of 
robust  health,  and  had  never  had  a  symptom  of  disease  cou- 
nectetl  with  any  organ  in  his  body.  Almost  purely  as  matter  of 
form  I  put  the  stethoscope  to  the  chest ;  my  attention  was  at 
once  arrested  by  a  loud  murmur,  which  proved  to  be  basic  and 
diastolic.  The  arch  of  the  aorta  was  sound ;  there  was  neither 
hypertrophy  nor  dilatation  of  the  ventricle  ;  the  superficial  pulses 
were  markedly  visible.  To  the  astonishment  of  the  proposed 
insurer  himself,  and  to  the  passing  chagrin  of  the  Board,  this,  to 
outward  seeming,  "  model  life  "  was  refused.  The  man  dropped 
dead  in  tho  street  within  a  fortnight  of  the  refusal. 

This  paragraph  is  retained  as  it  stood  in  the  edition  of  1863, 
when  written  under  the  impression,  the  striking  fnct,  it  reconls, 
iu  the  natural  history  of  aortic  reflux,  was  then,  for  the  first  time 
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annoanced.  For,  though  Corrigan  in  his  original  essay  actually 
iusista  upon  the  non-occurrence  of  sudden  death  in  the  disease, 
as  affording  a  guide  in  its  management,  while  Hope  and  Bouillaud 
pass  over  the  matter  in  silence,  and  though  the  connection  was 
certainly  not  known,  or  at  least  acknowledged,  in  this  country  in 
1855,  when  I  first  orally  taught  it  at  University  College,  still, 
Gendrin  had,  as  early  as  1841,  established  his  claim  to  priority.* 
He  was  followed  by  Aran  in  1842 ;  possibly  anticijiatcd  orally  by 
Chomel. 

That  aortic  reflux  may  at  any  moment  kill  instantaneously,  and 
that  it  kills  by  syncope,  from  which  nature  makes  no  appreciable 
effort  to  rouse  the  victim,  stand,  then,  aa  incontestable  truths. 
How  is  the  connection  between  the  two  things  to  be  explained  ? 
We  must  bear  in  mind  two  propositions : — first,  that  no  other 
valvular  disease  exhibits  the  siune  inherent  disposition  to  destroy 
life  in  a  moment, — in  truth,  no  example  of  really  sudden  death, 
tlirough  any  other  uncomplicated  valvular  disease  has  ever  fallen 
under  my  own  notice ;  and,  secondly,  that,  beyond  all  question, 
io  aome  cases  of  such  death  there  was  no  other  serious  structural 
change  of  any  kind  in  the  heart  or  great  vessels, — neither  cardiac 
rupture  with  hfemorrhage  into  the  i>ericarclium  ;  nor  aneurism, 
fatty  or  cirrhotic  metamorphosis  of  the  heart's  fibre,  nor  even 
dilatation,  hyportrophoua  or  attenuated.  I  cannot,  then,  accept 
tlie  proposition  of  Mauriac  :  \  "  the  true  organic  cause  of  sudden 
death  in  aortic  insufficiency  is  dilated  hypertrophy  of  the  left 
ventricle  complicated  with  congestion  or  degeneration."  More 
\tke\y  seems  his  hypothesis  that  the  fatal  event  comes  immediately 
of  embolism  of  the  coronary  arteries,  paralysing  the  oi;gan.  He 
prii(>erly  admits  no  such  obliteration  of  those  vessels  has  been 
actually  recorded  ;  but  was  it  looked  for  ?  Cockle  J  ascribes  the 
event  in  great  measure  to  imperfect  filling  of  the  coronary  arteries, 
combining  with  "  the  disposition  to  paralysis  of  the  left  ventricle 
from  the  enormous  blood-pressure  on  its  walls."  A  perusal  of 
both  the  excellent  essays  quoted  will,  I  think,  impress  the  reader 
with  a  conviction  that,  no  matter  how  ingenious  die  reasoning  of 
their  authors,  the  problem  remains  unsolved  at  their  hands.  I 
regret  this  the  more  as  I  am  unable  to  supply  any  theory,  based 
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on  actual  observation,  capable  of  expIainiDg  the  clinical  fact,  1 
differ,  as  has  been  seen,  f'roiu  Mauriiic  and  Cockle,  in  beliering 
that  instantaneous  death  may  occur  not  only  without^  but 
quite  independently  of,  any  cardiac  disease  beyond  the  aortic 
iiisulSciency. 

{c)  To  return  to  the  general  question  of  prognosis  in  valvular 
disease.  The  condition  of  the  heart's  substance  and  the  capacity 
of  its  cavities  are  elements  of  guidance  never  to  be  neglected. 
Deterioration  in  the  nutrition  of  the  ventricular  walls,  especially 
with  fatty  change,  carries  with  it  evils  of  its  own,  and  makes 
those  walls  less  capiible  of  bearing  the  extra  strain  thrown  upon 
them  through  connected  valvular  impediment.  The  cases  must 
be  rare,  in  which  fatty  metamorphosis  lessens  the  cmbarrassmont 
of  the  circulation  by  weakening  ventricular  action  [558,  4]. 

Dilatation  of  the  cavities,  if  extreme^  renders  any  valvular  con- 
dition more  dangerous :  and  as  a  rule,  hypertrophy,  though  to  a 
less  degree,  has  the  same  kind  of  etfeot.  Extreme  supplemental 
h'lpcrtrophy  of  tlie  left  ventricle,  however,  and  directly  as  it« 
purity,  may  mitigate  the  effects  of  aortic  constriction ;  while  in 
tlie  case  of  aortic  reflux,  its  influence  seems  practically  contra- 
dictory. On  the  one  hand,  it  certainly  increases  the  local  evils  of 
the  reflox ;  and  yet,  on  the  other,  if  I  may  trust  my  experience, 
it  in  some  way  renders  sudden  death  a  less  likely  contingency  \p'\. 
1  here  refer  to  conditions  of  hy])ertrophy  unassociated  with  notable 
dilatation.  It  must  be  remembered  dilatation,  unassisted,  is  ca- 
pable, if  extreme,  of  giving  rise  to  sudden  death. 

(rf)  In  estimating  the  prognosis  in  any  particular  case,  the 
amount  of  secondary  mischief,  pulmonary,  systemic,  renal  or 
cerebral,  affords  valuable  aid.  The  "  physical  signs  proper  "  aru 
always  useless,  sometimes  deceptive,  as  prognostic  guides.  ^>o 
greiiter  error  can  be  committed  than  that  of  supposing  the  danger 
of  valvular  diseases,  as  a  class,  may  be  estimated  by  the  amount 
of  murmur,  they  habitually  entail ;  exempli  ijratia,  tricuspid  regur- 
gitation, which  holds  60  high  a  place  in  the  scale  of  fatality,  is 
jirecisely  the  defect  attended  with  least  constant  murmur.  Again 
mitral  constriction,  constitutionally  so  grave  in  its  effects,  amy 
even  in  its  extremest  degrees  prove  unproductive  of  murmur. 
Here  is  sufficient  proof,  that  implicit  faith — nay,  any  faith — in 
respect  of  prognosis,  must  not  be  put  in  the  existence  of  valvular 
murmurs  ;  and  it  may  be  well  here,  again,  to  remind  the  younger 
reader  of  what  may  be  fully  gathered  from  the  descriptions  in  the 
fii-st  part  of  this  volume,  that  there  is  no  direct  couucctiou  between 
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the  amount  and  danger  of  disease  at  an  orifice  and  the  intensity 
of  an  est4iblished  murmur ;  the  very  weakneu  of  a  murmur  may, 
inileed,  he  a  fatal  iign. 

(«?)  But  the  natural  history  of  valvular  disease  is  probably  not 
one  of  wholly  unmixed  evil.  There  is  d,  priori  probability,  at 
least,  in  the  view  that,  wliere  the  minute  vessels  of  the  brain  are 
positively  and  gravely  diseased — atheromatous,  calcified,  inelastic, 
weakened,  and  fragile — life  may  be  prolonged  through  the  inter- 
position of  a  constricted  state  of  the  mouth  of  the  aorta.  So,  too, 
it  is  conceivable,  the  lungs  (where  the  disposition  to  congestion 
and  the  actuality  of  capillary  weakness  have  pre-existetl),  may  bo 
saved  from  serious  textural  disease  through  the  instrumentality  of 
tricuspid  regurgitation. 

ij')  And,  again,  it  is  true,  though  to  all  seeming  paradoxical, 
that  the  suflerer  from  certain  forms  of  valvular  disease,  will  bo 
placed  in  a  better  position,  especially  as  regards  probable  pro- 
longation of  life,  by  having  one  or  more  other  forms  of  disease  of 
the  orifices  added  to  that,  by  which  he  is  already  aifiicted,  tlian  if 
he  retained  his  original  impediment  uncomplicated.  Take  the 
instance  of  a  sufierer  from  grave  mitral  obstruction,  who,  on  the 
eve  of  pulmonary  apoplexy  or  cedema,  becomes  the  subject  of 
sequential  tricuspid  regurgitation, — wliich,  though  profoundly  mis- 
chievous in  itself,  nevertheless,  pro  tempore,  wards  off  pressing 
danger  by  relieving  engorgement  of  the  lungs  and  transferring 
intra-vascular  strain  from  the  pulmonary  to  the  systemic  capil- 
laries. 

(j)  The  prognosis  of  aortic  reflux  is  of  an  exceptional  kind. 
If  what  has  been  above  stated  lit  correct,  no  one,  in  whom  unmis- 
takeable  evidence  of  the  defect  is  found,  can  be  considered  safe  for 
an  hour,  tliough  life  may  be  prolonged  an  indefinite  time.  The 
prognosis  is  very  much  the  same  as  in  a  case,  where  a  genuine 
paroxysm  of  angina  pectoris  hM  occurred  [345].  Established 
tendency  to  syncope  would  specially  increase  the  gravity  of  any 
particular  case.  Moderate  coexistent  dilatation  and  hypertrophy 
are  useful  rather  than  otherwise ;  they  lessen  the  evils  of  regur- 
gitation, the  former  by  allowing  a  larger  quantity  of  the  reflux 
blood  to  accumnlate  in  its  interior,  without  too  forcible  excentric 
pressure  on  the  wall  of  the  ventricle, — the  latter  by  tending  to 
maintain  such  {>ower  of  propulsion  as  shall  prevent  systemic  stasia. 

Tl>e  greater  the  reflux  through  the  orifice,  the  greater  iho 
danger;  but  how  can  we  estimate  its  amount?  Better  (but  not 
altogether  surely)  by  the  intensity  of  the  specific  characters  of  the 
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palse,  than  b}'  those  of  the  murmur.  If  with  a  diastolic  aortic 
munnur,  the  second  sound  is  audible  in  the  carotid,  we  may  con- 
clude, according  to  Broadbent*  and  Sibson,  that  the  aortic  insnffi* 
ciency  is  inconsiderable. 

(/<)  Probably  no  organic  diseases  present,  so  frequently  as  val- 
vular affections,  this  problem  for  the  observer's  solution  :  how 
and  why  is  it  that  a  given  structural  defect  can  have  existed  for 
years  without  giving  rise  to  serious  disturbances,  while  it  at  length 
suddenly  produces  disordered  dynamism  in  various  parts  of  the 
frame  threatening  to  destroy  life  at  an  early  period?  Abrupt 
increase  of  the  valvular  mischief  sometimes  acts  as  "  the  last  straw 
that  breaks  the  camel's  back," — sometimes  failing  innervation  o[ 
the  heart, — sometimes  change  in  the  relative  amounts  of  valvular 
obstruction  and  supj)lemental  dilatation  and  hypertrophy, — some- 
times intercurrent  congestions  and  inflammations, — but,  what- 
ever be  the  influence  destroying  the  balance  of  power  in  the  organ 
to  maintain  its  own  against  the  valvular  difficulty,  it  oftentimes 
baffles  discovery. 

(/)  May  the  diathetic  conditions,  under  which  a  given  valvular 
affection  has  occurred,  help  in  estimating  the  prognosis?  Latham 
and  Broadbent  {loc.  at.)  insist  strongly  on  the  more  favourable 
chances,  when  the  mischief  acknowledges  rheumatic,  rather  than 
degenerative,  origin.  In  the  former  case  Broadbent  argues  the 
morbid  state  becomes  stationary  ;  in  the  latter  continues  progres- 
sive. But  it  cannot  be  questioned  that  inflammatory  exuda- 
tion-products never  lose  their  inherent  tendency  to  contract:  the 
longer  the  time  therefore,  the  greater  the  contraction  and  the 
greater  the  valvular  defect.  But  admitting  the  main  distinction 
to  bo  clinically  true,  the  real  explanation  is  probably  to  be  found 
in  the  constitutional  states  severally  of  rheumatic  and  degenerative 
patients.     Syphilitic  origin  may  be  of  favourable  augury. 

(k)  Again,  aortic  disease  is  graver  than  mitral,  in  that  it  is 
more  likely  than  the  latter  to  become  associated  with  angina 
pectoris  [341]. 

(/)  Finally,  in  estimating  the  probable  relative  fatality  of 
different  valvular  affections,  their  several  amounts  of  tendency 
to  produce  embolism  nmst  not  be  forgotten.  Now  a  valve- 
disease  may  be  specially  dangerous  under  this  aspect :  (1)  because 
detachable  vegetations  form  with  excess  of  frequency  at  the  con- 
nected orifice;  (2)  because,  being  formed,  they  are,  as  matter  of 
fact,  offener  detached  therefrom;  or,  (3)  because  distal  impaction 
*  On  PrognocU  in  Heart  DiacaM,  BriU  Med,  Joani.  Jnne  9,  1880. 
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is  specially  dangerous  as  the  sequence  of  detachment  from  one 
valve  rather  than  another.  Now  vegetations  form  so  rarely  at  the 
tricuspid  and  pulmonary  orifices,  that  from  the  embolic  point  of 
view  diseases  of  the  valves  of  the  left  side  must  be  notably  graver 
than  those  of  the  right.  Then,  as  concerns  the  mitral  and  aortic 
valves,  whatever  be  the  relative  frequency  with  which  fragile 
thrombi,  exudation-patches  or  vegetations  form  upon  them  [408], 
detachment  has  been  observed  most  frequently  from  the  mitral  : 
and  of  the  gravity  of  cerebral  embolism  originating  from  the 
mitral  orifice  [608,  i]  no  doubt  can  be  entertained.  What  is  tlie 
relative  measure  of  solubility  in  the  blood-current  of  vegetations 
detached  from  these  two  orifices  respectively  ?  Probably  there  is 
no  difference  in  this  respect. 

The  whole  question  is  a  different  one  from  that  of  the  washing 
onwards  of  thrombal  or  exudative  particles  from  the  interior  of 
the  heart's  cavities  themselves. 


IkSATMENT  OF  Valvular  Disease. 

633».  The  textural  and,  consequently,  the  mechanical  condition 
of  imperfect  valves  (whether  their  defect  be  congenital  or  acquired, 
traumatic  or  the  result  of  disease,  whether  it  be  of  inflammatory, 
ulcerative^  atrophous,  cirrhotic,  fatty,  or  calcified  nature),  lies 
without  the  pale  of  direct  treatment  In  the  present  state  of 
knowledge  this  clinical  truth  is  too  self-evident  to  require 
comment. 

634*.  Tlic  province  of  art,  then,  in  regard  of  valvular  diseases, 
i«  limited  to  preventing  their  occurrence  if  possible,  and  to 
mitigating  their  effects  where  developed. 

635*.  We  may,  ItKiking  at  the  question  from  one  point  of  vit-w, 
leMen  the  frequency  of  traumatic  mischief  to  valves  by  emplm- 
tically  warning  youths — especially  of  weakly  frames — against 
excess  in  athletic  sports  (p.  392).  We  may  soniftinics  prevent 
endocarditic  disease  of  valves  by  ]ilucing  rheuniuticnliy  dispoflcd 
]iatient3  under  climatic  influences  favourably  influencing  the 
rheumatic  diatliesis ;  and  al.io  by  treating  with  ilocision,  as  for  as 
our  present  lights  guide  us,  ulrejuly  deV(;loi>ed  rheumatism. 

636*.  Once  valvular  diseases  are  establiished,  although  they  l>e 
anatoroicully  incurable,  their  worst  functional  effects  may  be  long, 
in  some  cases  indefinitely,  averted,  liy  measures  accordant  with  u 
OommoQ-seoRO  view  of  their  nature  and  ratified  by  experience. 


DISEASES  OF  THE  HEART. 

Whatever  be  the  valve  implicated,  the  treatment  is  directed,  not 
towards  its  own  disease,  but  towards : — 

(a)  The  condition  of  the  heart's  nubartuiM  ; 
(i)  The  state  of  the  capilUry  systeini  ; 
(e)  The  general  health  ; 
(d)  Acciiiuutal  symptoms  and  occurroncea. 


(a)  Condition  of  the  heart's  substance. — Every  day's  experienre 
shows  that  the  great  desideratum,  in  regard  of  the  capacity  of  tlie 
cavities  and  thickness  of  the  valves,  is  that  both  shall  maintain 
such  proportions  as  to  balance  the  valvular  difficulty  with  all  attain- 
able accuracy.  The  practical  aim,  then,  must  be  to  prevent  force 
and  capacity  passing  beyond,  or  to  ensure  their  reaching,  the  just 
supplenientid  point :  the  control  of  excess-strength,  or  the  support 
of  undue  weakness,  becomes  the  physician's  task.  Where  perfect 
balance  of  force  exists,  symptoms  may  be  wholly  wanting  :  now 
this  perfect  compensation  may  occur  spontaneously,  or  be  artificaliy 
either  actually  effected,  or,  at  the  least,  sensibly  promoted. 

Practically,  therefore,  as  concerns  the  heart  it«elf,  the  treatment 
of  valvular  disease  is  resolve<l  into  managing  force  and  capacity, 
as  far  as  existing  knowledge  enables  us  to  modify  one  or  the  other. 
First,  we  may  be  called  on  to  control  hypertrophy  with  dilata- 
tion, on  the  priuciples  already  laid  down, — that  form  of  enlarge- 
ment occupying  about  the  whole  of  this  portion  of  the  therapeutic 
ground,  so  rarely  is  pure  or  attenuated  dilatation  associated  with 
valvular  defect.  Secondly,  our  province  may  be  simply  that  of  ^ 
endeavouring  to  increase  the  heart's  systolic  tone.  ^ 

But  hypertrophy,  as  we  have  just  seen,  may  or  may  not  be  an 
evil ;  how  are  we  to  determine,  whether  it  Ije  noxious  or  the  reverse  ^ 
in  any  particular  case  ?  Not  by  ascertaining  its  amount ;  not  by  H 
theorizing  on  the  nature  of  the  valve-defect  and  the  relationship 
of  the  hypertrophy  thereto ;  but  by  estimating  the  state  of  the 
various  capillaiy  systems,  and  by  watching  for  symptoms  indicative 
of  stasis  and  obstruction  within  them. 

Assuming  that  the  evidence  shows  the  heart-force  is  in  excess, 
the  nourishment  of  the  organ  may  be  controlled  by  occasional 
leeching  over,  or  even  cupping  in  the  vicinity  of,  the  cardiac  region. 
Free  blood-letting  is  unquestionably  improper;  it  cannot  remove 
hypertrophous  substance  a  whit  more  than  the  coimected  vjUtc- 
afl'ection,  and  may  induce  anwmia,  venous  stagnation,  and  early 
dropsy ;  besides  in  some  valvular  defects,  above  all  aortic  insJif- 
ficicncy,  any  risk  of  syncope  is  cs2>ccial1y  to  bo  avoidud.    Aconite, 
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in  doses  of  two  minims,  and  upwards,  of  the  B,  P.,  may  be  given 
two  or  three  times  a  day. 

As  regards  increase  of  tone,  this  is  to  be  effected  by  the 
administration  of  quinine  and  iron,  of  the  mineral  acids,  by 
the  cautious  use  of  nux  vomica  and  8tr)'chnia  [li74],  and,  under 
certain  circumstances,  of  digitalis. 

(i)  State  of  the  capillary  si/stems. — Of  the  value  of  diuretics,  when 
dropsy  has  appeared,  no  doubt  can  be  entertained  :  but  long  before 
matters  have  proceeded  to  this  issue,  medicines  of  the  class  seem 
useful,  by  lessening  venous  tension,  by  diminishing  the  quantity, 
without  impoverishing  the  quality,  of  the  circulating  fluid,  and 
BO  lessening  the  tendency  to  clogging  of  tlie  intra-cardiac  circula- 
tion and  the  proneoess  to  palpitation.  The  acetate,  nitrate,  iodide, 
and  bitartrate  of  potass  (the  latter  in  two-drachm  doses  largely 
diluted),  nitric  ether,  compound  tincture  of  iodine,  the  infusion 
and  spirits  of  juniper,  the  decoction  of  chimaphila,  and  other 
agents  of  the  chiss  may  be  variously  combined  and  successively 
employed-  The  action  of  these  diuretics  is  facilitated  by  occasional 
small  doses,  at  bed-time,  of  blue  pill  and  squill.  When  the  kidneys 
are  much  congested,  removal  of  that  congestion  must  be  effecteti, 
wholly  or  partially,  before  the  organs  will  act.  Cupping  to  a  small 
extent,  or  dry-cupping,  in  the  renal  regions  sometimes  exercises  a 
remarkable  effect  in  facilitating  the  action  of  diuretics  by  remov- 
ing congestion  :  in  the  same  way  is  to  be  explained  the  favourable 
influence  of  mustard  poultices  and  even  blisters  to  the  loins. 
Urine,  more  or  less  impregnated  with  albumen,  previous  to  these 
measures,  sometimes  becomes  perfectly  free,  to  ordinary  tests,  of 
that  principle  after  their  employment 

Where  the  lungs  tend  to  engorgement,  especally  in  mitral  dis- 
ease, expectorants,  either  ipecacuanha,  lobelia,  stramonium,  or 
squill  and  ammoniacum  or  senega,  according  to  the  active  or 
passive  character  of  the  symptoms,  become  necessary.  Dry  cup- 
ping of  the  chest,  sinapisms,  and  blisters  materially  relieve  such 
engorgement. 

The  treatment  of  dropsy  has  already  been  considered  [513]. 

(<r)  The  geiural  kealtk. — Regularity  of  alvine  discharge,  in  all 
dieonses  important,  is  particularly  essential  in  theee  oases,  to 
prerent  engorgement  of  the  liver,  and  obviate  the  necessity  for 
effort  in  the  act  of  defecation.  Continued  purgation  is,  however, 
to  bo  avoided  prior  to  the  occurrence  of  dropsy. 

If  at  any  time  the  stomach  be  loaded,  and  its  replete  state 
excite  palpitation,  an  emetic  seems  clearly  indicated :  the  sulphate 
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of  zinc  is  the  fittest  But  where  the  circulation  is  very  muck 
embarrassed,  emetics  sometimes  increase  considerably  that  em- 
barrassment, and  unhappily  it  is  far  from  easy  to  fix  beforehand 
the  probable  influence  of  an  emetic  in  any  particular  case.  If 
there  be  doubt,  it  is  better  to  refrain,  and  allow  the  stomach  to 
free  itself  gradually  in  the  natural  manner.  Hope  was  of  opinion, 
and  with  much  d  priori  reason  in  his  favour,  tliat  a  state  of  pro- 
longed nausea,  by  causing  languor  of  the  circulation,  promoted 
the  formation  of  fibrinous  coagula  within  the  heart 

Antacids,  carminatives,  and  light  bitters,  and  other  stomachic 
medicines,  relieve  the  gastric  discomfort  so  common  in  the  victims 
of  valvular  disease ;  but  the  latter  must  not  be  permitted  to  an 
extent  to  stimulate  the  appetite  to  any  great  amount. 

The  propriety  of  administering  tonics  (strychnia,  quinine,  Ac) 
will,  in  the  main,  turn  on  the  condition  of  the  heart's  substance, 
— whether  dilated  or  hypertrophous.  Theoretically,  invigorating 
tonics  are  more  advisable  in  aortic  and  in  mitral  constriction  than 
in  aortic  and  in  mitral  regurgitation.  Anaemia  peremptorily  calls 
for  iron. 

In  regard  of  diet,  no  constantly  applicable  rules  can  be  laid 
down,  except  that  moderation  is  important  both  in  solids  and, 
especially,  in  fluids. 

Exercise  should  never  be  pushed  to  fatigue,  and  laborious  efforta 
of  all  kinds  systematically  avoided. 

When  the  dyspnaja  is  of  serious  character,  the  toil  of  mounting' 
a  flight  or  two  of  stairs,  especially  if  the  patient  be  obese,  is  more 
than  he  dares  encounter :  hia  instinct  apprises  him  of  the  im- 
minent risk  of  the  attempt  Under  these  circumstances  the 
common  plan  is  to  recommend  the  patient  to  occupy  the  ground 
floor, — a  mode  of  living  having  its  own  hygienic  disadvantages, 
unless  in  houses  constructed  on  an  unusually  large  and  commo- 
dious sc^le.  W.  B.  Hutchinson,  in  a  case  of  this  kind,  succeeded 
in  enabling  the  sufferer  to  use  a  sleeping-room  at  the  top  of  tlie 
house,  much  to  the  improvement  of  his  general  health,  by  having 
him  raised  in  a  chair  suspended  by  solid  pulleys  to  the 
ceiling  of  the  staircase, — something  on  the  plan  of  an  ordinary 
hotel  "  lift" 

The  use  of  tobacco  in  any  form  or  amount  is  most  strongly  to 
be  deprecated  [314,  b\ 

(rf)  Accidental  symptoms  and  occurrences. — Anti-spasmodieSy 
chloric  ether,  ammonia,  &o.,  are  necessary  in  paroxysms  of 
dyspnoea.     Opioids  cannot  be  dispensed  witii  at  night  in  advanced 
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eases  ;  but  where  the  valvular  obstruction  is  considerable  and  the 
heart  weak,  caution  is  required  in  their  exhibition.  This  is 
equally  true  of  chloral,  which  should  be  most  sparingly  used, 
where  the  heart  is  feeble  and  obstructed  [637]. 

lagues  or  aetoM  to  the  praecordial  region  sometimes  relieve  local 
pain  and  discomfort ;  tliey  are  otherwise  valueless.  At  the  very 
earliest  period  of  chronic  inflammatory  changes  in  tlie  valves, 
it  is  possible  that  ioduretted  frictions  may  promote  absorptive 
action. 

The  treatment  of  palpitation  [30-5],  of  anginal  feelings  [347], 
and  of  tendency  to  coagulation  within  the  right  cavities  [419,  4], 
is  considered  in  the  paragraphs  indicate<I. 

637*.  The  applicability  of  digitalis  and  of  drugs,  possessing  a 
similar  kind  of  influence  on  the  hc^rt,  in  the  management  of 
valvular  disease,  may  be  gathered  from  what  has  been  said  in  a 
former  place  [305,  a].  Plainly,  extra  caution  is  required  in  the 
use  of  such  agents,  where  the  blood-flow  within  the  cavities  is 
impeded.  Theoretically,  if  the  beat  be  notably  slackened,  where 
embarrassment  of  the  intra-cardiac  circulation  already  exists  in 
consequence  of  valvular  difficulty,  that  embarrassment  must  b6 
increased.  And,  as  matter  of  experience,  there  can,  I  tliink,  be 
no  doubt  that  evil  of  this  form  is  occasionally  produced  by  the 
hap-hazard  and  continued  administration  of  digitalis, — actually 
eventuating  sometimes  in  intra-cardiac  tluvmbosis.  It  is  true 
various  cardiac  panesthesise,  and  even  downright  pain,  are 
occasionally  relieved  in  so  remarkable  a  manner  by  the  drug,  as 
to  justify  its  well-known  epithet^ — "the  opiate  of  the  heart." 
But  it  seems  a  mistake  to  purchase  the  relief  of  nneiwiness  and 
pain,  at  the  risk  of  shortening  existence  by  yet  further  increasing 
the  difficulty  of  circulation  through  the  organ. 

On  the  other  hand,  where  weak,  irregular,  and  over-frequent 
action,  accomi)anied,  or  not,  with  cardiac  panesthesiaj  and  distress 
is  tlie  dominant  state, — and  whether  this  condition  of  things, 
culminating  in  the  (uyftoli»m  of  Beau,  be  a  sudden,  or  a  gradually 
induced,  disturbance  in  the  heart's  dynamism,— digitalis  in 
moderate  doses  will  aometima  slacken  and  regularise  the  beat  and 
invigorate  its  tone.  This  result  (even  though,  as  is  the  fact,  it  is 
not  invariable),  is  the  more  remarkable,  as  the  very  same  per- 
versions will  be  induced  in  a  comparatively  quiet  organ  by  over- 
doaes  of  the  drug.  The  determination  of  the  dose  then  bccotues 
all-important    Twenty  minims  of  the  tincture  may  with  propriety 
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be  administered  in  a  diffusible  stimulant  draught   during    the 
gi-avest  attacks  of  quasi-syncopal  palpitation,  and  even  where  the 
dominant  valvular  defect  is  aortic  reflux.     But  I  hasten  to  add 
that  I  have  actually  seen  this  only  in  cases,  where  other  card  in 
mischiefs  were  associated  with  the  aortic,  and  where,  consequentlj 
as  I  have  been  led  to  judge,  the  danger  of  instantaneous  death 
less  than  in  simple  insufficiency  [662,  4].     On  the  other  hand^^ 
there  is  no  doubt  digitalis  is  more  useful,  as  a  rule,  where  the 
defect  is  mitral  than  aortic 

Digitalis,  as  Withering  long  ago  proved,  may  remove  cardiac 
dropsy  again  and  again,  relieving  or  removing  at  the  same  time, 
pulmonary,  hepatic,  and  renal  obstructions ;  but  a  time  at  lnst| 
comes,  when  the  disease  triumphs,  and  digitalis  not  only  fails  tc 
relieve,  but  distinctly  aggravates,  the  symptoms. 

If  digitalis  be  indicated  as  an  occasional  medicine,  the  tinctnr 
is  probably  the  best  form  ;  if  a  course  be  required,  the  infusion  of 
the  fresh  leaves  is  undoubtedly  preferable, — the  diuretic  actioDj^ 
commonly  induced,  contributing  to  ward  ofl"  ill  effects.  ^B 

Of  digitftline  (whether  by  the  mouth  or'  endermically)  my  ex- 
perience is  limited, — the  chief  value  of  the  alkaloid  seems 
consist  in  the  accuracy  with  which  the  amount  of  really  effective 
principle  may  be  dosed.     I  confess  I  have  failed  to  observe  th< 
remarkably  beneficial  effects  from  its  administration,  that  apf 
to  have  impressed  some  persons. 

Chloral,  if  cautiously  given  in  small   doses,  acts  well   as    a 
sedative  and  hypnotic  in  cases  of  valvular  disease  with  card  is 
distress  and  palpitation.     But  there  is  extreme  risk  in  admiuis.^ 
tering  a  large  dose  (say,  thirty  to  forty  grains)  in  any  case,  whci 
the  idiosyncracy  of  the  individual  in  regard  of  this  powerful  agent 
i^  unknown  [305,  a].     Whether  there  be  any  connection  betwoea! 
the  syncopal  effects  induced  by  large  doses  and  the  distinct  fall 
in  temperature  (sometimes  2  or  3  degrees  Fahr.)  they  produce, 
am    unable    to    say ;    the  connection  seems   a  very  likely 
Digitalis,  also,  though  to  a  less  degree,  lowers  temperature. 
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638.*  Defect  in  the  respiratory  act  depending  on  the  heart — the 
absence  of  pulmonary  and  h^mic  conditions  capable  of  causing 
dyspnoea  being  matter  of  demonstration — is  of  two  main  speciejs : 
it  may  be  dyspnoeal  or  apnoeaL 
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A. — DY8PNCEAL    8PECIB8. 

639*.  There  are'  several  different  varieties  of  cardiac  dyspnoea, 
clinically  very  distinct  from  each  other,  however  closely  they  be 
related  in  physiological  mechanism. 

640'.  First  Form, — The  simplest  form  of  cardiac  breaihlessness 
is  characterized  by  tendency  to  sigh — the  patient  being  conscious 
or  unconscious  of  the  act.  In  fatty  metamorphosis  of  the  heart 
the  habit  of  non-emotional  sighing  sometimes  proves  one  of  the 
earliest  sjrmptoms. 

641*.  Second  Form. — Next  appears  Uie  peculiar  hurried  and 
agitated  breathing  which  occasionally  seizes  cardiac  sufferers  while 
in  a  state  of  perfect  repose,  while  sitting  or  even  lying  down,  and 
calmly  conversing,  not  the  least  movement  of  body  having  taken 
place,  nor  any  emotional  disturbance  having  occurred  to  excite  the 
heart  or  disturb  the  breathing  rhythm.  Attacks  of  this  kind  are 
generally  short-lived,  and  disapjiear  as  suddenly  and  as  inexplic- 
ably OS  they  came.  The  respiration,  while  they  last,  is  loud  and 
panting ;  the  frequency  of  tlie  act  may  suddenly  rise  from  20  to 
40  per  minute,  and  the  disturbance  may  be  accompanied  with  very 
sensible,  though  never  severe,  cardiac  distress. 

64 If.  Third  Form. — Brcathlessness  under  exertion  is  generally 
first  felt  in  the  attempt  to  get  up  an  ascent  in  walking,  or  in  going 
up-stairs.  Distress  of  breathing  may  eventually  occur  in  walking 
on  a  level  plain,  or  on  going  down  a  gentle  declivity  ;  some 
persons  arc  able  to  ride  on  horseback  without  annoyiuice,  long  after 
they  have  lost  the  power  of  walking  comfortably  on  level  ground. 
Kventually  the  least  movement — that  of  turning  on  a  couch,  or 
even  changing  the  posture  in  sitting-:— will  suffice  to  induce 
passing  disturljance  of  the  kind. 

642*.  Fourth  Form. — But  a  graver  condition  of  things  is  where 
abiding  dyspnoea  exists  (probably  in  association  with  pulmonary 
congestion),  combined  witli  oc^-.asiunivl  jxiroxysius  of  intense 
struggle  for  breath,  where  all  the  thoughts  and  acts  of  the 
sufferer  seem  absorbed  in  and  directed  to  the  one  effort — to  breathe, 
la  this  pitiable  condition  sleep,  except  in  the  shortest  snatches, 
becomes  an  irn{K)88ibility;  while  ho|>eles8  attempts  to  tind  u  |)osture, 
in  which  chest-motion  may  be  best  aided,  fill  the  weary  hours. 
The  attitudes  occasionally  asatunod  in  the  agony  of  the  dyspnoea 
are  moat  singular. 

64U*.  TnattHoU, — These  paroxysms  of  dyspoaju  may  be  relieved 
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by  hydrocyanic  acid,  caanabis  indica,  lether,  and  liquor  opii  seda- 
tivus,  and  tlie  wtbereal  tincture  of  lobelia  inflata ;  by  dry-<'upping, 
or  the  application  of  three  or  four  leeches  to  the  praecordial  region, 
especially  if  there  be  palpitation;  or  by  the  use  of  Juuod's 
exhausting  apparatus. 

Some  sufferers  of  this  class  obtain  sleep  in  the  sitting  attitude, 
with  die  head  bent  forwards  and  artificially  supported.  I  have 
succeeded  often  in  giving  relief  of  the  kind  by  means  of  a  broad 
belt  slung  from  the  roof  of  the  bed  or  the  ceiling,  on  which  the 
patient  might  rest  his  forehead.  But  the  necessity  for  this  simple 
contrivance  is  practically  superseded  by  Dobell's  "  heart  bed," 
which  fulfils  not  only  the  present,  but  many  other,  indications  in 
uianagiug  the  posture  of  cardiac  sufferers.* 
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B. — APNCEAL   SPECIES. 

644*.  Two  forms  of  failure  in  the  breathing  act  may  be  refer 
to  this  head. 

655*.  First  Form. — This  singular  perversion  of  breathing  (first 
spoken  of  by  ChejTie,  of  Dublin,  in  1810)  may  be  described  aa 
follows.  A  series  of  inspirations  takes  place  of  gradually  increas- 
ing force,  at  a  rate  of  speed,  slightly  accelerating  as  they  pro- 
ceed, until  a  certain  maximum  is  reached.  An  ascending  aeries 
bemg  thus  completed,  a  descending  follows  of  force  gradnally 
decreasing,  until  respiratory  sound  can  scarcely  be  caught  through 
the  stethoscope.  This  immediately  precedes  a  period  of  apuoea, — 
neither  chest  motion  nor  breathing-sound  being  perceptible.  So 
complete,  indeed,  is  the  inaction  of  the  lungs,  that  were  not  the 
pulse  felt,  the  patient  might  be  supposed  dead,  until  a  low  inspira- 
tion marks  the  commencement  of  a  new  crescendo  and  diminuendo 
scries  of  breathing  acts.  Beyond  these  changes  in  intensity  and 
rhythm,  there  is  nothing  unusual  in  the  pulmonary  physical  signs, 
— no  sibilus  or  other  indication  of  spasm  of  the  bronchia.  Neither 
is  there,  as  far  as  I  have  seen,  any  evidence  of  subjective  respir- 
atory distress,  or,  indeed,  of  sufiering  of  any  kind  during  the  sus- 
pension of  breathing.  But  freedom  from  sufiering  does  not, 
however,  always  appear  to  hold  during  the  entire  paroxysm. 
Stokes  speaks  of  "  every  muscle  of  inspiration  being  thrown  into 
the  most  violent  action,  accompanied  often  by  a  loud  moon  from 
the  patient." 

In  Cheyue's  case,  each  revolution   in   the  state  of  breathing 

*  Vide  dcMriptiou  by  U.  Bigg  in  Biit  Med.  Journal,  F«b.,  1872. 
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occupied  abont  a  minnte  ;  the  apnoea  a  quarter  of  a  minute  ;  the 
number  of  respirations  in  a  minnte  equalling  about  thirty.  In  a 
case  observed  by  myself  some  while  since,*  the  apncea  tasted 
t/iirty  seconds  on  each  occasion — the  recurrence  of  the  fits  of  per- 
verted rhythm  being  irregular.  The  phenomenon  may  continue 
for  months  in  a  minor  degree,  and  may  occur  during  sleep :  at 
least  the  testimony  of  the  patient's  wife,  in  the  case  just  referred 
to,  waa  very  positive  on  these  points. 

656*.  This  singular  condition  of  breathing  is  of  extreme  rarity. 
In  the  course  of  many  years  I  have  met  with  but  three  examples  in 
which  the  apnoea  was  as  complete  as  in  the  instance  just  referred  to. 

657*.  This  form  of  apnoea  was  long  held  to  be  peculiar  to,  and 
distinctive  of,  fatty  metamorphosis  ;  and,  as  far  as  my  experience 
goes,  its  perfect  develoj)ment  belongs  to  that  disease  alone.  But 
in  lesser  d^rees  (as  was  first  noticed  in  print  by  Scaton  Reidf) 
this  strange  perversion  may  accompany  many  cardiac  afiections  of 
enfeebling  character, — it  has  no  specific  connection  with  fatty  dis- 
organisation, weakness  being  probably,  as  far  as  the  heart's  sub- 
stance is  concerned,  the  only  necessary  element  [559,  g\. 

Admitting  this  cardiac  feebleness  as  the  ground-work,  it  must 
be  remembered  any  statical  weakness  of  texture  is  an  abiding  con- 
dition, and  that  some  dynamic  disturbance  must  be  sought  for  in 
ex|>lanation  of  the  actual  and  only  occasional  paroxysm.  What  is 
the  nature  of  that  8ui)eraddcd  disturbance  ?  Can  it  be  gradually 
increasing  weakness,  eventually  carried  to  quasi-paralysis,  of  the 
right  ventricle, — the  blood  stagnating ~ in  the  lungs  until  tlie  in- 
stinctive craving  for  oxygen  again  becomes  urgent  enough  to  set 
the  apparatus  in  feeble  motion  ?  But  the  pulse  at  the  wrist  holds 
on  unchanged  during  the  paroxysm ;  why  should  the  right  ven- 
tricle fail  in  at^tion,  while  the  le/t  thus  proves  itself  to  be  vigorous  ? 
Besides,  in  the  case  above  referred  to,  jugular  pulsation  cobtinued, 
and  the  cardiac  sounds  at  the  pulmonary  cartilage  maintained 
tlieir  fulness,  dnring  tlie  apnoea.  Neither  are  there  any  condi- 
tions of  brain  present  (unless  such  pre-existed),  during  the  entire 
fit  of  j)crvert«d  rhythm,  pointing  to  stagnation  within  the  cranium. 
It  probably  lies  beyond  the  iwwcrs  of  existing  physiology  to  ex- 
plain satisfactorily  the  mecJmnism  of  this  apnoea ;  but,  guided  by 
ilie  fact**  just  referred  to,  I  cannot  avoid  adhering  to  the  opinion 
formerly  expressed,  that  the  proximate  cause  lies  in  a  failure  of 


*  In  coiuntirtion  with  King,  Qliolt,  ud  UoUciluaof  StntionL 
f  l>uK  Uo»p.  iiu.,  1»80. 
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the  special  nervous  excitant  of  the  respiratory  act, — in  aiueetheftU 
either  of  the  vagus  or  of  the  medulla  oblongata  itself:  this  anns- 
thesia  would  in  turn  be  of  course  dependent  on  the  dmndled  and 
sluggish  blood-current  propelled  by  the  languidly  contracting 
heart.*  The  perversion  of  rhythm,  though  differing  in  character 
from,  is  probably  allied  in  mechanism  to,  the  state  I  have  ebe* 
where  described  as  ''  nervous  apnoea." 

658*.  Second  Form. — In  some  rare  examples  of  cardiac  disease — 
so  rare  that  the  peculiarity  is  little  known  and  less  understood — 
there  is  a  tendency  to  complete  stoppage  of  breathing,  the  momeut 
the  patient,  falling  into  the  oblivion  of  sleep,  fails  to  excite  the 
respiration-act  by  volition.  This  is  a  condition  of  extreme 
danger, — and  one  which  happily  never  occurs  (at  least  it  has 
never  occurred  under  ray  observation),  except  where  various  other 
concomitant  symptoms  point  to  death  as  imminent  and  inevitable. 

659*.  Is  there  anything  to  be  done  to  lessen  the  danger  attend- 
ing fitful  dozes  in  these  deplorable  cases  ?  I  think  I  am  justified 
ill  saying,  that  the  tendency  to  arrest  of  respiration  may  to  a 
certain  extent  be  averted  by  the  use  of  a  gentle  electro-galvaaic 
current  playing  from  the  nucha  to  the  epigastrium.  I  have 
certainly  tried  this  with  sumo  benefit. 
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5  X.-ANEURISM  OF  THE  HEART  AND  VALVES. 
I. — Heart. 

660*.  Anatomical  characters  (a). — Aneurism  of  the  heart  oocara 
in  two  forms,  corresponding  to  the  fusiform  dilated  aneurism,  and 
the  lateral  simple  sacculatt'd  aneurism,  of  arteries  {vide  Diagram, 
figs.  1,  3  [775]  :  that  is,  a  general  and  tolerably  equable  dilata- 
tion of  a  portion  of  the  wall  of  a  ventricle  exists,  or  a  pouched 
fulness  rises  abruptly,  with  or  without  constricted  orifice,  from 
the  ventricle.  Of  either  kind,  aneurism  is  almost  peculiar  to  the 
left  ventricle ;  of  seventy-four  cases,  collected  by  Thurnam,  fifty- 
eight  were  examples  of  the  disease  in  the  left  ventricle, — while 
in  no  single  instance  was  the  right  affected.  The  compound 
sacculated  aneurism  of  arteries,  with  injury  to  their  walls  (Dia- 
gram), fig.  4,  [775],  is  also  imitated  by  the  heart,  when  destruc- 

•  DitM-oM  of  Heart,  8rd  ed.,  p.  8<5,  1862.  The  Mme  view  hu  recently  Iwen 
Mlvor«U«l  by  Fruiitul  (Borliii.  Klin.  Wochcnschrift,  18e»),  who,  like  TraulKi,  bclirirn, 
h«  hu  nWrvcd  th»  phpiinmenon  in  cerrbral  (flfctinn*  ud  nnrmic  coma,  tb«  heart 
being  tn»  from  dia«&>e  (S>cl.  Soc.  Year  Book,  1869—70). 
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tioQ  of  the  endocardium  and,  more  or  less  extensively,  of  the 
nearest  strata  of  muscular  fibres,  precedes  the  pouching  process. 

(A)  Sacs  of  recent  formation  are  generally  provided  with  a  wide 
orifice  ;  as  the  sac  ages,  the  opening  relatively  loses  in  diameter, 
while  its  lips  grow  prominent,  well-defined,  and  fibroid. 

(c)  There  may  be  little  or  no  bulging  on  the  pericardial  surface 
of  the  ventricle,  indicating  the  seat  of  the  disease ;  or  an  elevated 
prominence,  varying  in  size  from  that  of  a  nut  to  that  of  well- 
nigh  the  heart  itself,  may  exist  And  when,  as  is  not  very 
UDC<.)mmon,  the  septum  is  the  seat  of  the  aneurism,  the  sac  need 
not  in  the  least  alter  the  external  form  of  the  heart.* 

(</)  Aneurismal  sacs  have  been  found  empty,  or  have  contained 
coagula,  either  laminated  or  amorphous, — all  three  states  seem  to 
occur  with  about  equal  frequency. 

(i;)  In  the  vast  majority  of  cases  a  single  sac  only  has  existed ; 
but  not  a  few  examples  of  two,  and  a  rare  one  of  three  or  even 
four  coexisting  sacs,  are  to  be  found  recorded  in  periodical  works. 
When  numerous,  the  sacs  may  coalesce. 

(y)  The  reality  of  processes  of  curative  tendency  occurring  in 
cardiac  aneurism  has  now  and  then  been  substantiated  ;  indeed, 
actual  cure  has  occasionally  been  accomplished  by  the  complete 
obliteration  of  the  sac  with  fibrine. 

061'.  Courte. — In  the  majority  of  cases  aneurism  forms  slowly, 
dependent,  as  it  is,  for  existence  on  chronic  changes  in  the  sub- 
stance of  the  heart ;  occasionally,  however,  the  formation  proves  aa 
acute  process,  induced  by  ulceration  or  rupture  of  the  endocardium 
and  ooDtiguous  fibres.  Once  produced,  the  structure,  forming  ihe 
wall  of  the  sac,  may  undergo  secondary  changes  in  the  shape  of 
cirrhotic,  fibroid,  cartilaginiform,  or  ossiform  infiltration. 

662'.  Causes, — Greatly  more  frequent  (as  3  to  1)  in  males  than 
females — hitherto  most  commonly  observed  between  the  ages  of 
twenty  and  thirty  and  in  verj*  advanced  life,  though  few  ages  are 
actually  exempt  from  the  possibility  of  its  occurrence, — having 
the  ground-work  laid  for  its  formation  in  iufiammation,  fatty 
change,  simple  softening,  cirrhotic  [590]  or  pseudo-fibrous  infil- 
tration of  the  heart's  su1»stt\nce, — aneurism  has  been  immediately 
traced,  in  a  certain  number  of  itistanccs,  to  external  injury,  violent 
i>flbrt8,  forced  retention  of  the  breath,  and  similar  agencies,  sud- 
denly throwing  an  intense  strain  on  the  walls  of  the  left  ventrioIe.t 


*  tTnir.  CoU.  Miusuni,  No.  4592  ;  wte  jtratradiog  thrond^  Mptom  btlow  aortie 
nlrHk  eammuniauing  vith  the  laft,  ud  bnlRiof;  into  the  nght,  rcntridr. 
f  IYoloBf«d  fUcD.MMt  hat  bow  aai^ued  u  the  cauw  of  the  carduc  wewun  of 
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In  the  majority  of  cases  its  clinical,  as  well  as  its  anatomical, 
origin  is  slow  and  insidious — in  fact,  latent 

663.  Sympt-oms. — Under  all  circumstances,  whether  the  pro 
duction  of  the  aneurismal  poaching  be  an  abrupt  and  rapid,  or  a 
<leliberate  and  slow  process,  the  symptoms  are  obscure. 

(a)  Where  the  onset  has  been  presumedly  sudden,  the  heart's 
texture  lending  itself  through  local  structural  weakness  to  quasi* 
instantaneous  bulging,  the  occurrence  has  beyond  doubt  been 
attended  with  a  certain  number  of  grave  cardiac  disturbances, — 
such  as  severe  pnecordta!  pain,  orthopnoea,  alarm  and  general 
agitation,  dread  of  dissolution,  syncopal  tendency  and  frequent, 
small,  irregular,  languid  pulse.  But  obviously  there  is  nothing 
distinctive  in  these  symptoms :  they  indicate  that  the  heart  has 
received  a  deep  shock  of  some  kind,  and  nothing  more. 

{b)  On  the  other  hand,  where  the  disease  is  of  slow  origin  and 
course,  its  symptoms  are  non-specific,  and  do  not  seem  to  become 
serious,  unless  itself  is  carried  to  a  great  amount,  or  unless  dila- 
tation, with  more  or  less  hypertrophy,  is  added.  The  eflfects  of 
such  dilatation  are  then  developed — systemic  stagnation  and  its 
attendant  evils  in  more  or  less  complete  array.  At  all  events,  it 
will  be  admitted  that  past  records  do  not  supply  the  materials  of 
a  clinical  history  of  aneurism,  clearly  distinct  from  that  of  aflfec- 
tions  of  the  ventricles  and  of  the  orifices,  however  complete  an 
anatomical  one  they  have  been  made  to  yield  by  the  zeal  of 
Thurnam.  Every  known  symptom  of  cardiac  disease  has  been 
noted,  it  is  true,  in  these  cases ;  but,  as  there  either  wore  posi- 
tively, or  may  possibly  have  been,  other  morbid  states  present  (I 
refer  to  narratives  which  make  no  affirmation  as  to  the  absence  of 
such  states),  capable  of  causing  the  symptoms  in  question,  it 
would  be  perfectly  unjustifiable  to  ascribe  them  to  aneurism. 

664.  Phifsical  signs. — And  there  is  as  great  a  dearth  of  know- 
ledge of  positive  physical  signs. 

(a)  The  position  of  the  heart's  maximum  impulse  may  perhaps 
be  transferred  from  the  apex  to  the  base,  where  a  sacculated 
aneurism  springs  from  the  neighbourhood  of  the  base  of  the  ven- 
tricle; probably,  if  the  sac  were  prominent,  the  action  of  the 
heart  would  be  attended  with  pericardial  rub,  not  only  systolic, 
but  diastolic.  Actual  tendency  to  present  externally,  after  adhe- 
sion of  the  sac  to  the  chest-wall,  has  been  met  with ;  the  peca- 


th«  gimt  Kreach  triKpdiui,  Talmi ;  Imt  u  be  lud  long  Ubonred  under  itrietnn  of 
thp  rvctani,  it  would  appear  the  perpetual  itnin  in  defecation  mast  hare  played  tiie 
{■art  of  a  much  more  active  cause. 
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liarity  does  not  appear  to  have  led  to  auccessful  diagnosis, — tbongh 
it  is  conceivable  the  nature  of  the  aifection  might  at  least  be 
surmised  through  its  existence. 

{b)  Systolic  murmur  of  blowing  quality,  of  maximum  force  at 
the  left  apex,  has  been  observed,  undistinguishable  from  tbe  mur- 
mur of  mitral  regurgitation,  except  perhaps  by  its  inaudibleness 
in  the  left  vertebral  groove  [109,  Table].  Though  seemingly 
probable,  d  priori,  that  a  double  murmur  might  be  produced  by 
the  ingress  and  egress  of  blood  from  the  sac,  where  the  orifice  of 
this  was  narrow,  experience  shows  that  Uie  diastolic  portion  may 
be  completely  wanting.* 

(c)  The  signs  of  dilated  hypertrophy  frequently,  of  valvular 
disease  sometimes,  are  coincidentally  met  with. 

605.  Mode  of  death, — Death  may  occur  suddenly  from  rupture 
of  the  sac  into  the  pericardium,  or  through  an  adherent  pericar- 
dium, into  the  pleura :  in  the  majority  of  instances  the  patient 
has  been  slowly  worn  out  with  the  symptoms  of  cardiac  dilatation. 

666.  Treatment. — There  is  no  special  treatment  for  this  affec- 
tioD  :  the  symptoms  and  signs  guide  the  physician  to  the  adoption 
<>f  the  measures  best  adapted  for  hypertrojthy  or  dilatation  :  the 
effects  of  systemic  stagnation  are  to  be  averted  or  removed  by  the 
plant  already  described. 

II. — Valvis. 

667.  Aneurism,  pouching,  or  sacculation  has  been  observed  in 
the  mitral,  tricuspid  and  aortic  valves, — habitually,  as  might  be 
expected,  with  the  concavity  of  the  sac  looking  in  the  direction  of 
regurgitation.  Doubtless  the  local  distension  is  produced  by  the 
force  of  the  impelled  column  of  blood,  acting  on  textures  weakened 
in  resistcnt  power  by  chronic  impairment  of  nutrition.  Generally 
very  small,  the  sac  may  equiU  a  hazel-nut  in  size  ;  it  may  undergo 
perforation. 

lu  n  siiecimen  of  sacculation  of  the  long  tongue  of  the  mitral 
valve  now  before  vae,-f  the  sac  bulges,  contrary  to  the  rule,  in  the 
direction  of  the  ventricle.  It  might  lodge  a  small  pea  ia  its 
interior;  and  is  much  thinned,  well  nigh  perforated,  at  the  apex. 
It  is  difficult  enough  to  understand  how  undue  strain  could  bo 
exercised  on  the  mitral  valve  in  this  direction  ;  and  the  mechanism 


*  &  f.,  la  o«M  V.  «f  II.  D«iiglM'«  CoD«ctioa  of  C«m«  of  B««rt-ditMat^  Edin. 
Monlitly  Jottnukl,  1860. 
t  I'oir.  tuU.  XIuMun.  Ko.  41M. 


412 


DISEASES  OF  THE  HEART. 


of  aneurism  thus  occurring,  as  it  were,  with  tlie  blood-stream,  is 
obscure  enough. 

668.  The  clinical  history  of  valvular  aneurism    is   as   yet  a 
blank. 


§  XI.— RUPTURE  AND  PERFORATION  OF  THE  HEAR! 


1. — COMPLETE   RUPTURE. 

669.  Seat. — Complete  rupture  of  the  heart's  substance  into  the 
pericardium,  from  all  causes,  spontaneous  and  other,  indiscrimi- 
nately, takes  place  with  much  greater  frequency  in  the  left 
ventricle  than  in  any  other  part  of  the  organ :  •  but,  if  cases 
originating  in  external  violence  alone  be  considered,  the  right 
ventricle  has,  according  to  existing  reconls,  suffered  more 
frequently  than  the  left,  in  the  proportion,  according  to  Ollivier, 
of  eight  to  three. 

670.  Anatomical  character. — ^Variable  in  size  and  form,  some- 
times smooth,  sometimes  ragged  at  the  edges,  the  inner  and  outer 
openings — that  is,  the  pericardial  and  the  endocardial — may  cor- 
respond or  not ;  in  the  latter  case,  a  sort  of  sinus  exists  in  the 
wall  of  the  ventricle,  connecting  the  two.  There  is  usually  a 
single  rupture  only,  but  so  many  as  five  have  been  seen  ;  some- 
times a  single  opening  on  the  inner  surface  of  the  ventricle  com- 
municates with  two  or  more  on  its  pericardial  aspect  The  strata 
of  muscular  tissue  next  the  endocardium,  again,  may  be  pretty 
extensively  destroyed,  while  a  tiny  perforation  only  in  the  peri- 
cardium can  be  discovered.  The  fissure  runs  very  nearly  three 
times  as  often  parallel  to,  as  at  right  angles  with,  the  main 
fasciculi  of  the  heart's  fibres. 

671.  Course. — Although  there  is  every  reason  to  believe  that, 
in  the  great  majority  of  cases,  non-traumatic  rupture  of  the  heart 
is  perfectly  sudden  in  accomplishment,  it  is  clearly  a  gradual  process 
in  some  rare  cases ;  for  instance,  where  hajmorrhagic  softening  of 
tissue  has  led  to  its  occurrence.  Under  all  circumstances,  the 
final  breakage  of  the  last  few  muscular  fibres  and  outer  serous 
membrane,  that  separate  the  pericardial  and  endocardial  cavities, 
takes  2)lace  instantaneously. 

*  In  SS  inituicw  of  ruptoro  collected  by  Glnge  (Pcth.  Anst)  the  left  Tentricle 
w*a  the  scat  of  thv  rnptarg  in  37  cases  ;  the  right  ventrido  iu  8  ;  both  ▼entnclei  in 
Si  \  the  right  taricle  in  3  j  the  left  auricU  in  S. 
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672.  Causes. — Considerably  more  frequent  in  males  than 
females,  in  the  ratio  of  36  to  16,  rupture  of  the  heart  is 
favoured  by  advanced  age :  it  becomes  comparatively  frequent 
after  the  fiftieth,  still  more  so  after  the  sixtieth  year.  Imme- 
diately induced  by  effort  of  some  kind,  by  fits  of  passion,  by  great 
and  abrupt  thoracic  congestion,  as  through  sudden  immersion  in 
the  cold  bath,  by  blows  and  other  injuries  to  the  praecordial  region, 
the  way  is  paved  for  its  occurrence  by  various  textural  changes  of 
the  heart's  substance  or  aorta ; — as  fatty  accumulation  under  the 
peric&rdinm,  combined  with  muscular  softness ;  intra-sarcolemmous 
fatty  necrosis  ;  softening  of  undetermined  kinds  ;  dilatation  witli 
attenuation ;  local  suppuration,  ulceration,  possibly  gangrene ; 
hypertrophy,  with,  probably,  fatty  change  superadded  ;  hydatids  ; 
cirrhosis  or  calcification  of  the  ruptured  tissue ;  aneurism  of  the 
left  ventricle  ;  local  destruction  of  the  endocardium  ;  a{>oplexy  of 
the  heart  (the  question  may,  however,  be  fairly  raised,  whether  in 
some  of  the  cases  where  blood-infiltration  and  rupture  have  been 
found  together,  the  former  may  not  have  dej)ended  on  gradual 
advance  of  the  latter) ;  coarctation  of  the  arch  of  tlie  aorta  ;  and, 
as  in  the  case  of  George  L,  aneurism  of  that  vessel.  In  all  pro- 
bability, though  old  narratives  say  the  contrary,  the  heart's 
texture  is  never  perfectly  sound ;  even  where  the  rupture  had 
been  caused  by  external  violence,  some  alteration  of  tissue  has 
been  generally  found  by  recent  observers. 

673.  Symptoms. — (a)  In  the  majority  of  cases,  rupttire  of  the 
heart,  if  actually  complete,  at  all  extensive,  and  instAutaueous, 
kills  instantaneously.  The  hand  is  suddenly  carried  to  the  front 
of  the  chest ;  a  piercing  shriek  uttered  ;  some  convulsive  twitches 
occur,  and  the  patient  expires :  or  sudden  loss  of  consciousness, 
from  which  recovery  never  takes  place,  marks  the  event 

(4)  Tiiere  is  a  second  class  of  cases,  in  which,  from  the  plugging 
of  il»e  fissure  by  coagula,  the  amount  of  extravasation  of  blood 
into  the  pericardium  is  insufficient  to  stop  the  heart's  action 
at  once.  Under  these  circumstances,  a  patient  has  been  known 
to  survive  fourteen  hours,  with  pallor,  cardiac  anguish,  clammy 
sweats,  coldness  of  the  surface,  feeble  fluttering  pulse,  and 
sighing  respiration ;  eventually  going  off  quietly  is  a  state  of 
coma. 

The  fact  of  death  occurring  so  slowly  gnggesta  the  qacstion, 
whether  the  permanent  closure  of  a  fissured  opening  does  not  fall 
within  the  range  of  the  possible  ;  and  certainly  one  case  of  sadden 
death  from  rupture  has  been  recorded,  in  which  a  former  rupture 
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was  discovered,  firmly  filled  by  a  fibrinous  coagtilum  adherent  to 
tiie  wall  of  the  heart.  I  have  before  me  a  preparation,  in  which 
an  attempt  at  plastic  closure  is  shown.  Towards  the  apex  of  the 
right  ventricle  lies  a  fissure  about  five-eighths  of  an  inch  long ; 
at  the  ujiptT  angle  appears  a  minute  aperture  leading  into  the 
ventricle;  while  the  remainder  is  tilled  with  lymph,  adventitious  (?) 
muscular  fibre,  and  wavy  fibres  with  round  particles  and  granules 
in  their  interstices  (Univ.  Coll.  Mus.,  No.  4077).  The  clinical 
conditions,  observed  at  the  close  of  life  in  this  case,  may  advan- 
tageously be  placed  side  by  side  with  this  brief  notice  of  the  state 
of  the  heart 


"  William  Hutchinson,  leta).  48,  presenting  sU  the  signs  and  lymptoms  o(  genml 
dilatation,  witli  hypertrophy,  of  the  heart  (the  organ  via  found  after  death  to  weigh 
twenty-two  ounces),  mitral  and  tricuspid  regurgitation,  enlarged  liver,  pulmonary 
apoplexy,  and  anasarca,  had  slightly  iniprorod  in  the  m^onty  of  his  syniptoras 
dunng  three  weeks'  stay  in  the  hospital,  when  a  change  for  the  worse,  attracting  ihsj 
immediate  attention  of  the  nurses,  occurmi  on  the  morning  of  the  25tli  August  :  tta 
countenance  had  become  of  pale  yellowi&h  earthy  aspect ;  the  conjunctiva  bloodlea*  f  ' 
the  face  and  thorax  covered  with  cold  sweat  ;  the  respiration  lal>oured  and  frequent  ; 
the  pulse,  weaker  and  smaller  than  previously,  unaccountable  from  frequency ;  feet 
considerably  oedematous  and  cold  ;  no  pain  complained  of ;  restlessness  intense,  — 
change  of  posture  almost  every  minute  ;  tongue  particularly  clean  ;  bowels  naturally 
opeu  :  during  the  night  of  the  25th,  insomnia,  constant  restlessness ;  dressed  him- 
self and  sat  ou  side  of  bed  greater  ]>art  of  the  night,  wisliing  to  go  home.  Aogost 
24tli.  In  the  morning  :  does  not  know  his  children  ;  Ixxly  exhales  an  earthy,  and 
somewhat  putrescent  odour  ;  extremities  cold  ;  pulse  almost  imiwrceptible,  unac- 
countable from  frequency ;  respiration  more  dilGcult  and  frequent  than  yesterday ; 
cold  sweats  :  so  late  as  S.HO  p.m.  of  this  day  he  got  out  of  oed  to  sit  np ;  passed 
urine  under  him ;  at  6.0  p.m.  hacking  cough  set  in  ;  shortly  after,  the  respiration 
became  infrequent,  occurring  at  such  rare  intervals  that  each  breath  seemed  to  be 
his  last.  .  .  .  Sank  at  5.S9  p.m.,  without  any  change  of  symptom.  On  exami- 
nation (mode,  in  my  alxscnce,  by  Dr.  Hare)  about  two  ounces  of  aark  blood,  partly  , 
coagulated,  partly  fluid,  were  found  on  the  surface  of  the  heart  and  root  of  th 
aorta  ;  after  careful  search,  a  minute  aperture,  barely  admitting  on  ordinary  sizo 
pin,  was  detected  close  to  the  apex  of  the  right  ventricle,  and  trTiced  to  communii-at« 
with  the  interior  of  that  cavity  m  an  obliiiue  direction  downwards,  and  to  Uie  left. 
(U.  C.  H.,  Males,  vol.  viii.,  pp.  334-354.) 

The  two  conditions  of  the  blood  in  the  pericardium  (coagnlatecT 
and  fluid)  point  to  two  distinct  acts  of  haemorrhage ;  the  one 
coincident  with  the  first  and  nearly  closed  rupture,  the  other  with 
the  final  perforation.  The  probability  is,  the  first  rupture  was 
eflfected  during  the  night  of  the  24th,  or  the  morning  of  the  2oth ; 
and  that  consequently  the  patient  sorvived  the  occorrence  thirty 
liours  on  the  lowest  computation. 

(c)  A  third  class  of  cases  exi8t.s,  in  which  sudden  cardiae_ 
anguish,  attended  with  a  sense  of  constriction,  extreme  dyspnoea 
pain  extending  from  the  prrecordial  region  to  the  left  shoulder, 
coldnosB  of  the  surface,  giddiness  and  faintness,  cramps,  and 
small  irregular  pulse,  is  observed, — the  whole  series  undcrgoJE 
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remission,  nay,  actually,  it  is  said,  totally  disappearing  temporarily, 
again  to  return  witli  greater  intensity  than  before,  and  close  in 
death.  In  instances  of  this  kind,  in  all  probability,  the  heart's 
fibres  have  given  way  in  successive  layers. 

674.  Treatment. — The  greater  number  of  cases  of  at  all  exten- 
sive rupture  have  terminated  fatally,  before  medical  attendance 
bos  been  procured.  Should  the  patient  be  still  living,  when  first 
seen,  such  treatment  should  bo  employed  as  a  common -sense  view 
of  the  symptora.s  would  suggest ;  for  it  is  more  than  probable  that 
the  precise  nature  of  what  has  occurred  will  rarely,  if  ever,  be 
diagnosticated  with  surety.  Theoretically,  the  clear  indication  is 
to  maintain  the  circulation  in  movement,  with  as  little  work  on 
the  part  of  the  heart  as  possible  ;  the  head  should  be  placed  low, 
sedatives  and  slight  stimulants  administered,  the  surface  kept 
artificially  warm,  and  the  very  slightest  movement  of  the  body, 
as  far  as  possible,  prevented, — but  the  per]>ctnal  restlessness 
observed  in  the  case  above  narrated,  shows  how  unlikely  we  are 
to  secure  this  theoretical  advantage. 

In  instances  of  slow  perforation,  of  which  an  illustration  is  seen 
in  that  case,  the  nature  of  the  occurrence  lies,  in  the  first  place, 
beyond  the  reach  of  sure  diagnosis.  In  an  mdividual,  dying  more 
or  lew  rajiidly  of  profound  organic  disease  of  the  heart,  the  in- 
creued  uneasiness  and  increased  disturbance  of  the  pulse,  depend- 
ing on  perforation,  might  be  taken  for  indications  of  polypoid 
formation  within  the  cavities,  or  rupture  of  a  portion  of  valve  or 
chorda  tendinea.  Fortunately,  however,  the  treatment  will  not 
err  in  consequence:  in  any  one  of  these  cases  the  immediate 
management  is  that  fitt«d  for  nervous  shock  and  cardiac  ob- 
struction. 


n. — PARTUL  Bommt 

675.  Seat. — Partial  ruptures  of  the  heart,  or  of  its  valvular 
apparatuses,  are  not  extremely  unfrefjuent  Rupture  of  the 
pupillary  muscles,  permitting  the  ruptured  ends  to  float,  as  it 
were,  free  in  the  cavity  of  the  ventricle ;  rupture  of  the  sub- 
stance of  the  mitral  or  tricuspid  valves,  or  of  their  tendinous 
oords ;  and  of  the  pulmonary  and  aortic  valves, — have  all  been 
observed /MMri!  mortem.,  and  their  sj-mptoms  occasionally  noted  with 
more  or  less  precision  during  life. 

G76.  Symptom*. — (a)  The  immediate  symptoms  of  the  rupture 
of  a  chorda  tendinea,  especially  if  endocarditis  have  preluded  the 
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accident,  are  not  very  dUtinctive.  The  difficulty  of  the  circula- 
tion through  the  heart,  however,  is  increased ;  the  pulse  becomes 
very  irregular,  and  symptoms,  precisely  like  those  of  the  sudden 
formation  of  blood-concretious  in  the  ventricles,  make  their  ap- 
pearance. The  murmurs,  obstructive  and  regurgitant,  of  the 
implicated  valve  ensue ;  but  they  may  have  pre-existed,  as  con- 
sequences of  the  endocarditis  itself,  and  in  that  case  positive 
diagnosis  is  an  impossibility. 

(d)  Sudden  rupture  of  any  number  of  chordae  tendinese,  or  of  a 
papillary  muscle,  when,  per  contra,  occurring  independently  of 
acute  disease  of  the  heart,  produces  very  definite  symptoms. 
Cardiac  pain  and  anguish ;  palpitation  irregular  in  force  and 
rhythm ;  small,  irregular,  frequent  pulse  ;  syncopal  tendency, 
overwhelming  dyspnoea,  dread  of  dissolution,  pallor,  coldness  of 
surface,  jactitation  of  the  limbs, — all  this  suddenly  occurring  in 
connection  with  a  regurgitant  systolic  apex-murmur,  which  liad 
been  known  not  to  have  existed  previously,  might  guide  to  the 
diagnosis,  but  not  justify  a  positive  assertion  on  the  subject 

(c)  In  a  case  of  rupture  of  one  of  the  aortic  valves,  obser^'ed  by 
myself,  symptoms,  such  as  those  ju-st  described,  were  attended  with 
regurgitant,  without  obstructive,  basic  murmur  [115].  But  it 
would  appear  from  a  very  instructive  narrative,  lately  printed  by 
Henry  Simpson,*  that  pain,  faintness,  and  distress  may  all  bo 
deficient  at  the  time  of  the  accident.  In  this  instance,  as  in  that 
which  fell  under  my  notice,  there  was  no  obstructive  basic  mur- 
mur :  in  my  patient  the  rupture  was  fresh,  in  Simpson's  about 
fifty-four  months  old  at  the  time  of  observation. 

677.  Treatment. — Tlie  character  of  the  symptoms  points  to  the 
propriety  of  administering  stimulants  and  sedatives :  sinapisms 
or  turpentine  fomentations  to  the  cardiac  region  relieve  the  anguish 
and  constriction  felt  in  that  situation. 


§  Xn.— MALPOSITIONS  OF  THE  HEART. 

678.  Malpositions  of  the  heart  are  congenital  or  acquired. 

670.  (a)  Of  the  congenital  class  the  extra- thoracic,  cephalic, 
and  abdominal  ectopias  are  totally  without  clinical  interest  Not 
80,  congenital  malposition  of  the  heart  in  the  right  half  of  the 
thorax  ;  for  this  being  a  kind  of  displacement  producible  at  all 
periods  of  extra-uterine  life  by  a  variety  of  diseases,  it  becomes 

*  Brit.  Med.  Journtl,  Aug.  19,  1868. 
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of  importance  to  have  a  means  of  positively  distinguishing  the 
inaljiosition  of  congenital  origin.  Now  this  means  is  furnished  hy 
the  position  of  the  liver  and  spleen;  for,  except  in  very  rare 
instances,  when  the  heart  has  formed  and  grown  on  the  wrong  side 
of  the  spine,  the  al)dorainaI  viscera,  also,  have  heen  transposecL 
Where  this  guide  is  wanting,  the  distinction  may  be  very  difficult ; 
and  the  observer  is  only  justified  in  pronouncing  the  malposition 
of  the  heart  to  be  congenital,  after  he  has  succeeded  in  excluding 
every  possible  morbid  source  of  acquired  displacement, 

680.  (b).  The  diagnosis  of  acquired  displacements  of  the  heart 
is  to  be  made  by  the  jKwition  of  the  apex-beat,  and  of  the  irajjulso 
of  the  organ  generally,  by  the  altered  locality  of  cardiac  percus- 
sion-dulness,  and  by  the  comparative  intensity  of  the  heart's 
sounds,  more  esjjecially  of  the  first,  at  different  parts  of  the  chest. 
C81.  Specieg. — The  species  of  acquired  displacement,  wiiidi 
possess  practical  importance,  are  three, — namely,  sideward  detru- 
sion  and  traction,  tlecatvm,  and  procidentia.  To  very  slight  amounts 
all  three  are  of  very  frequent  occurn^nce,  a  necessary  result  of  the 
looseness  of  the  anatomical  connections  of  the  organ  [1].  But, 
even  when  carried  to  extremes,  these  displacements  produce  little 
or  no  subjective  disturbance;  their  clinical  interest  really  depends 
upon  the  light  thrown  by  their  discovery  on  the  diagnosis  of 
various  intrathoracic  diseases. 

682.  (a)  Detntsion  may  occur  towards  either  side,  bat  is  more 
striking,  and  hence  more  readily  discovered,  in  its  minor  degrees, 
when  occurring  towards  the  right  than  the  left  In  the  former 
p(^«ition  the  main  impulse  may  be  carried  nearly  as  far  outwarils 
as  the  right  nipple,  between  the  fifth  and  seventh  ribs.  In  the 
latter,  the  axillary  region  may  pulsate  markeiily,  while  move- 
ment is  scarcely  perceptible,  or  actually  null,  at  the  true  cardiac 
region ;  the  apex  is  commonly  raised  by  the  width  of  an  inter- 
costal space  above  the  normal  level. 

In  both  cases  the  base  is  loss  displaced  than  the  apex ;  the 
organ  not  only  changing  its  place  as  a  single  mass,  but  undei;go- 
ing  a  rotatory  movetnent^  of  which  the  base-region  is  the  centre. 
Hence  it  is,  that  the  maximum  point  of  the  first  sound  suffers  very 
much  greater  change  of  place  than  that  of  the  second.  It  is  note- 
worthy enough  that  tlie  amount  of  displacement,  actually  found 
after  death,  is  habitually  less  than  the  state  of  the  physical  signs 
during  life  has  led  the  obser\'er  to  anticipate,  I  have  repeatedly 
noticed  tliis  where  all  necessary  precautions  (ligature  of  the  trachea, 
fixing  the  heart  in  aitu  by  long  needlea,  Ac)  had  been  taken  tx> 
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prevent  the  positions  of  the  viscera  from  being  notably  altered  by 
opening  the  thoracic  and  abdominal  cavities. 

By  far  the  most  frequent  cause  of  lateral  displacement  of  the 
heart  is  pleuritic  effusion :  above  all,  this  is  the  allection  which, 
in  actual  practice,  most  commonly  carries  the  organ  seriously  out 
of  its  place.  Perforative  pneumothorax,  with  inflammatory  liquid 
eflusion,  will  push  the  displacement  to  its  extreme  possible  limit 
Simple  pneumothorax  is  so  rare  an  affection  in  the  idiopathic 
form,  and,  where  perforative,  is  so  rapidly  followed  by  other 
morbid  conditions  of  the  parts  concerned,  that  its  detruding  in- 
fluence on  the  heart  is  rather  matter  of  theory  than  of  actual 
observation.  Hajmothorax  is  rarely  copious  enough  for  the  pur- 
pose ;  but  in  a  case  of  aneurism  of  the  arch,  terminating  by  saddea 
death  from  extravasation  of  about  two  quarts  of  blood  into  the 
left  pleural  sac,  the  heart  was  found,  post-mortem,  lying  to  llie 
right  of  tiie  middle  line.*  True  hydrothorax  being  generally 
double,  and  consequently  exercising  about  equal  pressure  on  both 
lateral  aspects  of  the  heart,  does  not  displace  the  organ  sidewards. 
Intrathoracic  tumours  and  aneurisms, t  variously  placed,  occa- 
sionally jiush  the  heart  to  the  right  or  to  the  left.  Hy|)ertrophy 
and  emphysema,  if  limited  to,  or  in  great  excess  in,  one  lung, 
drive  the  organ  proportionally  to  the  other  side.  Pneumonic 
consolidation,  especially  on  the  right  side,  displaces  the  heart 
slightly  in  the  opposite  direction,  provided  the  hepatisation  be 
on  a  massive  scale,  and  especially  if  it  be  rapidly  clfect«d ;  but 
if  the  lateral  displacement  be  at  all  considerable — if  it  equal  an 
incli  and  a  half — the  presence  of  fluid  in  the  pleural  sac  may, 
according  to  my  experience,  be  looked  ujwn  as  certain.  Finally, 
hernia  of  the  intestines  through  the  diaphragm  may  be  quoted  aa 
an  infinitely  rare  cause  of  this  variety  of  malposition. 

(A)  The  heart  may  be  pushed  forwards  by  emphysema ;  the 
displacement  is  with  difliculty  ascertained,  on  account  of  the 
presence  of  the  thick  stratum  of  distended  lung  in  front.  Intra- 
thoracic tumours  and  aneurisms  lying  behind  the  heart  push  it 
forwards,  the  signs  in  the  latter  case  especially  are  very  peculiar  ; 
the  simulation  of  cardiac  hypertrophy  may  bo  very  perfect. 

083.  Tructiun. — The  heart  may  be  drawn,  as  well  as  pushed, 
sidewards  from  its  normal  site.  In  cuses  of  rapid  absorption  uf 
right  pleuritic  effusion,  the  heart  is  occasionally  dragged  into  the 


I 
I 


I 
I 

I 


,•  Bell.  V.  C.  H..  Maloi,  vol.  vii..  p   1(19. 

t  To  >  yuj  rtm&rkablv  uuouut  in  Monaity,  U.  C,  H,,  M&Iec,  toL  xiL,  p.  6. 
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right  thorax  at  the  period  of  absoqition,  especially  if  that  absorp- 
tion be  very  rapidly  effected.  So,  too,  it  may  be  displa^'od  by  an 
analogous  mechanism  in  cases  of  unusually  marked  diminution  of 
the  bulk  of  the  lung,  induced  by  interstitial  contraction  of  pneu- 
monic exudation-matter.  This  is  much  better  seen,  however,  in 
genuine  pulmonary  cirrhosis.  Slight  displacement  of  the  sort 
occurs  in  simple  (but  not  in  emphysematous)  atrophy,  limited  to 
one  lung.  I  have  seen  the  heart  beating  in  the  right  thorax, 
where  the  sole  explanation  was  to  be  found  in  great  reduction  of 
bulk  of  tlie  right  lung,  through  the  contraction  attendant  on 
tuberculous  in61tration,  and  on  lessening  area  of  large  excavations. 

684.  Elevation  (a). — Tlie  heart,  as  a  whole,  may  be  raised  above 
its  natural  level  in  all  varieties  of  enlargement  of  the  abdominal 
viscera,  and  in  cases  of  liquid  and  gaseous  accumulation  within 
U»e  ulHloraen.  The  splenic  enlargement  of  leucocythemia  mny 
permanently  raise  the  organ  an  entire  interspace  and  upwards  •  ; 
enlargement  of  the  liver  from  abscess  will  also  raise  the  organ 
somewhat, — a  fact  which,  as  I  have  elsewhere  shown,  may  become 
very  valuable  in  a  case  where  the  diagnosis  between  he]mtic 
•booees  and  abscess  in  the  altdominal  wall  over  the  liver  chances 
to  present  unusual  diflicultics.t  Tlie  heart  may  be  carried  very 
notably  above  the  normal  level  by  the  contraction  of  a  tul»erculou8 
cavity  in  the  upper  part  of  tlie  left  lung;  or,  to  a  less  degree, 
throngh  the  diminislicd  bulk  of  the  apex,  which  attends  the  earlier 
consolidating  and  atn^phons  stages  of  the  disease. 

As  far  as  I  have  seen,  ovarian  dropsy  is  the  affection  in  which 
elevation  of  the  heart  reaches  its  maximum.  I  have  known  it 
impossible  to  feel  distinct  impulse  lower  than  the  second  inter- 
space, though  slight  fluttering  movement  might  be  seen  in  the 
thinl. 

(A)  The  heart's  apex  may  be  carried  upwards  and  outwards, 
while  the  bai;c  remains,  practically  speaking,  fixed,  in  pericarditic 
effusion.     Of  tliis  condition  enough  has  already  been  said  [47,  A]. 

685.  In  procidentia  the  heart  lies  lower  than  natural ;  at  the 
•ame  time  it  generally  sways  a  little  to  the  right  In  cases  of 
prolonged  debility,  esfiecially  of  adynamic  pyrexia,  there  seems 
fMson  to  believe  that  elongation  of  the  great  vessels  occurs  to  a 
alight  extent,  and  entails  a  proportional  fall  of  the  heart.  In 
hypertrophy  and  dilatation,  though  the  extension  of  the  heart*! 

*  IHOwrUa,  C.  C  U.,  Hila^  toL  t..  p.  I»S,  JaIl^  lUO  ;  C.  HtyM.  U. C.  F.,  lCale% 

ToL  s.,  p.  211 ;  kUo  ill    ,  iMO  with  Mr.  BajDcr,  of  Kiogalud, 

t  Out  of  Fairbftiilu,  Clin.  Uct.,  Lancet,  toe.  nt,,  18i». 
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oatline  downwards  mainlj  depends  on  the  increased  balk  of  th« 
organ,  it  seems,  eepeci&llj  in  the  fcmner  affection^  in  aome  meamira 
traceable  to  lowering  of  level  dependent  on  increaae  of  weigiit. 
Mediastinal  ttunoors  and  aneaiismfl  occasionally  posh  the  orgMi 
more  or  less  notably  downwards.  Bat  it  is  as  an  attendant  oo 
emphysema  of  both  longs,  that  this  form  of  displacement  is  ino«t 
frequent,  and  of  most  practical  significance ;  in  point  of  fact,  sach 
change  of  position  of  the  heart  is  one  of  the  most  valuable  signs 
of  that  pulmonary  affection.  Similar  displacement  may  be  caused 
by  double  bronchitis ;  but  the  acute  inflammation  rarely  sofiBces  to 
disturb  the  position  of  the  organ,  unless  old-standing  emphysema 
have  pre-existed.  Double  hydrothorax  does  not  push  the  heart 
downwards  as  invariably  as  might  be  theoretically  exjiectod. 

686.  Treatment. — There  is,  of  course,  no  direct  treatment  of  dis- 
placement of  the  heart  The  organ  is  only  to  be  restorwl  to  its  pla<^'o 
by  the  cure  of  the  diseased  states  that  have  removed  it  therefrom. 


1 


$  XUL-MALFORMATIONS  OF  THE  HEART. 

687.  There  are  a  certain  number  of  malformations  of  the  hear 
and  its  appendages  which,  interesting  enough  to  those  who  make 
special  pursuits  of  morbid  anatomy  and  teratology,  possess  little 
or  no  importance  in  a  clinical  point  of  view.  We  shall  scarcely 
delay  with  the  description  of  these. 


I. — MALFOHMATIONS  UNATTENDED  WITH  SYMFTOmL 

688  (a).  Deficiency  of  the  pericardium,  the  heart  lying  mainly 
in  the  left  thorax,  and  at  somewhat  a  lower  level  than  natural, 
has  several  times  lieen  observed.*  In  no  one  instance  of  whii-h  I 
have  read  the  narrative,  from  the  case  recorded  by  Baillie  to  tliosc 
of  quite  recent  date,  were  any  symptoms  noticed.  In  some  i>f 
the  subjects  a  sort  of  rudimentary  serous  sac  could  be  traced. 

But  though  symptoms  may  be  wanting,  it  seems  probable  enough 
the  physical  examination  of  the  heart's  motion  might  disclose 
something  abnormal.  There  is  no  present  attainable  evidence  on 
tlic  matter. 

{b)  Excessive  congenital  smallness    of  the   heart  would  be 

*  VnlT.  Coll.  MoMuni,  Canwell't  Ortwingt,  A.,  No.  114— Iiero  Uie  Cbtwu  Ujor 
only  w»oUiii(. 
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attended  with  physical  signs  undiatingTiisliable  from  those  of 
»c'<jiiire»l  concentric  atrophy  [473].  The  state  is  certainly  unpro- 
ductive of  local  annoyances  of  any  kind  j  and  though  it  has  been 
seen  in  connection  with  epilepsy,  the  relationship  of  cause  and 
effect  between  the  two  things  may  reasonably  bo  doubted.* 

{c)  Perversions  of  shape,  at  least  anatomically  curious,  have 
occasionally  been  noticed-     Thus  the  &\Xix  has  been  found  bifid-t 

{if)  The  valves  are  subject  to  three  main  forms  of  congenital 
inn)erfcctiou-  Deficiency  of  number ;  excess  of  number ;  malpo- 
sition, with  deficiency  of  structure,  the  tongues  of  the  affected 
valve,  largely  perforated,  lying  across  the  blood-current 

There  cannot  be  a  doubt,  certain  of  the  conditions,  falling  under 
these  beads,  must  be  productive  of  abnormal  physical  signs ;  though, 
whnt  these  may  precisely  be,  experience  has  not  yet  taught  us. 
or  subjective  eflecta,  if  such  occur,  nothing  is  yet  known. 

Were  physical  signs  to  occur  in  connection  with  the  malformed 
senu-hinar  or  auriculo-ventricular  valves,  tliey  must  of  necessity 
bt>  significant  either  of  obstruction,  of  reflux,  or  of  both ;  nor  can 
I  imagine  the  possibility  of  distinguishing  such  mechanism  from 
that  of  the  murmurs  of  acquired  disease.  Yet  there  are  contin- 
gencies under  which  such  power  of  distinction  would  be  practically 
useful ;  as  for  instance,  in  individuals  labouring  under  certain 
diathetic  affections  (rheumatism,  Bright's  disease,  &c.),  prone  to 
engender  endocarditis, — and  who  arc  found  to  present  a  morbid 
sound  bearing  all  the  attributes  of  a  murmur  caused  by  inflam- 
matory changes,  but  nevertheless,  it  might  l>e,  really  resulting 
from  congenital  malformation.  However,  this  matter  has  already 
been  considered  in  it«  practical  I)earing8  as  far  as  needful  [459]. 


IL — MALFOnMATIONS   ATTRNDKD  WITH   SYHPTOIIS. 

f>89.  There  are,  on  the  other  hand,  a  considerable  number  of 
nmlfonnations  of  the  heart  which,  generally  sjicaking,  not  only 
priive  more  or  less  inc<.)njpiitible  with  prolonged  extra-utcrinc  life, 
Itut  also,  while  that  life  continues,  produc«  more  or  less  grave 
symptoms.  Among  these  symptoms,  though  it  yields  to  many 
oliii'^rs  in  real  im|Hirtanoe,  a  certain  blueish  or  livid  discoloration 
of  the  skin  has  always  attracted  mpst  attention — to  sach  a  degree, 
that  this  symptom,  with  its  functional  nccomjtaniments,  has  been 


*  NHwan.  Arrh.  G«n.  il«  M^rrinr,  L  t\\i.,  |v  tfOS, 
t  PaiiM,  BdUcUii  dc  la  Soc.  Anat,  1887. 
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by  the  nosologists  elevated  to  the  rank  of  a  specific  disease,  nndfl 
the  titles  of  cyanosis,  or  morbus  c«nileus.     And  however  ic 
defensible  scientifically  this  mode  of  treating  the  subject  may 
it  carries  with  it  so  many  practical  advantages  that  we  will  n<| 
de|>iirt  from  it  here.     Let  us  proceed,  then,  to  review  the  group 
clinical  conditions  characterising  cyanosis. 


CYANOSIS. 

690.    Symptoms. — (a)   The   discoloration  of   the  tegument 
membranes,  especiidly  that  of  the  skin,  may  be  referred  to  two_ 
main  tj-pes — blue,  and  pale  claret.     As  will  hereafter  appear,  thi 
distinction  is  probably  not  unimportant.     The  blue  colour  rang€ 
between   various  shades   of   light    or    dark  leaden,   purplish, 
almost  black ;  the  claret  tint  may  be  very  light,  or  of  the  dee{>e< 
shade  that  is  ever  seen  in  post-mortem  vibices,  or  even  in  rubeoli 
nigra. 

The  di.scol oration  may  pervade  the  whole  surface,  but  attains  it 
maximum  at  the  internal  canthi,  lips,  nose,  ears,  below  the  eye 
about  the  genital  organs,  and  at  the  tips  of  the  fingers  and 
Changeable  in    intensity  from    time  to    time,  the    tint    greatly 
deepens  from  palpitation,  eflbrt,  Hts  of  ill  temper,  dyspnoea,  anc 
in  a  word,  from  all  conditions  adding  any  functional  obstacle 
the    ai)iding  staticiil  difficulty  of  the   circulation.      ISo  long  i 
respiration  remains  easy,  it  is  undeniable  that  in  some  instanc* 
the  tegumcntary  colour  scarcely  deviates  from   the  natural   h 
Generally  speaking,  the  colour,  of  whichever  type  it  be,  lighte 
after  death, — a  fact,  in  a  certain  sense,  the  counterpart  of  I 
change  of  colonr  noticed  in  the  dead  bodies  of  people  cut  ofiF 
the  algide  stage  of  cholera  Asiatica. 

(i)  The  ends  of  the  fingers,  if  life  continue  for  any  length  of 
time,  grow  more  or  less  bulbous ;  in  a<hilts  this  peculiarity  4^H 
form  is  sometimes  singularly  well-marked ;  *  at  the  same  tim^ 
the  nails  become  incurvated ;  and  the  patients  have  been  found 
particularly  subject  to  whitlow,  and  to  sluggish  cutaneous  sorcfl 
about  tlie  mucous  orifices. 

{c)  The  temperature  of  the  surface  and  mucous  canals,  at  thoir 
outlets,  is  low  ;  the  patient,  constantly  chilly  and  sensitive  to 
the  least  fall  in  the  thermometer,  will  bear  a  large  lire  in 
warmest  weatlier,  this  climate  Affords. 

{d)  (Edema  of  the  feet  sometimes  exists. 

*  Occatinnally  pushed  to  (;re«ter  extnmet  than  U  aver  seen  evea  in  catet  e( 
pyejDt, — t.  g.,  Cuiv.  Coll.  MuMom,  Draniugi,  A.  Ni>.  711. 
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{e)  As  a  rale  the  frame  is  weak,  the  muscular  and  adipose 
systems  ill-nourished,  sometimes  peculiarly  wasted.  Nevertheless, 
even  where  cyantcmia  has  reached  the  extremest  limit, — where 
tlie  whole  system,  jtraotically  speaking,  derives  its  sustenance 
from  dark  blood,  the  viscera  may  be  of  full  size,  and  in  point  of 
colour  present  no  serious  difference  from  healtliy  organs.  At 
least  such  I  found  to  be  the  fact  in  a  CAse  where  the  aorta  rose 
from  the  right,  and  the  pulmonary  artery  from  the  Icfk,  ventricle, 
while  the  great  veins  held  their  normal  relationship  to  the  right 
and  led  auricles,  the  only  medium  of  communication  between  the 
two  distinct  circulations,  capable  of  conveying  florid  blood  to  the 
systemic  capillaries,  being  the  ductus  arteriosus.  Aiid  in  this- 
lease,  as  the  blood  in  the  portion  of  the  aorta  lying  between  the 
0{>ening  of  the  ductus  arteriosus  and  the  heart  was  wholly  venous, 
an<l  as  the  coronary  arteries  rose  from  the  aorta  in  the  usual 
position  close  to  the  sygmoid  valves,  it  follows,  the  nntrition  of 
tlie  heart,  which  was  hyjiertrophoiis,  must  have  been  wholly 
effected  by  non-oxygenated  blood.*  Possibly  the  slight  degree 
to  which  the  colour  of  the  viscera  differed,  in  this  instance,  from 
that  of  health  may  have  depended  u{)on  their  tint,  as  well  as  that 
of  the  tegumcntary  membranes,  having  lightened  after  death. 
Louis  states  that  the  colour  of  inflamed  organs  is  the  same  as  in 
j)ersons  with  naturally  coloured  bloo<l.t 

{J')  The  digestive  faculty  is  habitually  feeble ;  and  in  a  certain 
number  of  cases  more  or  less  persistent  diarrhcea  has  contributed 
to  enfeeble  the  system  or  even  destroy  life. 

{g)  Though  rarely  the  sulijects  of  serious  habitual  dyspnoea, 
cyanotic  persons,  with  the  rarest  exceptions,  suffer  from  paroxysmal 
difficulty  of  breathing — often  the  result  of  disturbe<l  circulation, 
caused  by  fits  of  petulance  and  passion,  to  which  they  prove, 
L above  the  average,  prone.  Cough,  either  dry  or  attended  with 
watery  expectoration,  probably  tlirough  oedema  of  the  lungs; 
frv<]uent  attacks  of  congestive  brondtitis,  addeil  to,  sometimes, 
the  physical  signs  of  emphysema,  or  of  atelectasis,  congenital  or 
acquired,  or  of  all  three  combined ;  contribute  their  sbttrv  tu  the 
sum  of  pnlmonary  symptoms  and  morbid  states. 

(A)  In  many  cyanotic  cases  the  heart  is  habitually  quiet  enongh ; 
but  paroxysmal  disturbanco  of  its  action  is  cunimon  to  them  all. 
Palpitation,  active,  tumultuous,  with  strong  diffused  impulse,  a 

•  MwUco-Chirarjt.  Trannortiou*,  rol,  xxi.  TUmm  animia  the  >plMn,  thyrwij 
^Uml.  iti'l  aiK.r/i  rvnal  c«[>rala  an  |«rticuliirl]r  tiii»ll  ;  but  the  cuutntrj'  !'>»  <»  *■•»" 
io»t.  >t«d. 

ft  .ktion  Ja  ('«rU4B  Dr<iit«s  tl  (Uodn^  |v  S40. 
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pulse  ranging  from  120  to  160,  irregular  in  force  and  rhythm, 
and  sometimes  almost  imperceptible,  commonly  co-exists  with 
the  dyspncEal  paroxysms  above  referred  to;  syncopal  tendency 
and  actual  syncope,  though  rare,  do  sometimes  actually  occur ; 
the  eyes  are  prominent,  the  expression  wild,  and  the  arms  tossed 
violently  about  The  duration  of  these  fits  ranges  from  a  few 
minutes  to  some  hours ;  and  they  may  be  of  frequent,  daily,  nar, 
almost  hourly,  occurrence,  or  re-appear  at  rather  rare  intervals. 
There  is  no  particular  pulsation  observable  in  even  the  most 
deeply-coloured  parts,  though  the  capillary  vessels  and  arterioles 
are  sometimes  distinctly  enlarged. 

.  (0  Intellectual  activity  and  aptitude  for  acquiring  knowledge 
rank  low  in  cyanotic  children :  deficiency  of  this  kind  has  been 
a)  most  invariably  observed,  when  the  child  has  survived  sufficiently 
IiMig;  still  this  rule  is  not  without  its  exceptions.  The  congestion 
of  the  brain  and  cord,  arising  in  the  quasi-asphyxial  state  of  the 
ijts  of  dyspnoea,  often  issues  in  convulsions,*  somnolence,  and 
even  temporary  coma.  Reflex  phenomena,  such  as  jerking  acrioa 
of  the  limbs  and  grinding  of  the  teeth,  are  frequent  during  sleep. 

(A)  Cyanotic  children  usually  exhibit  a  sad,  suffering  expression 
of  countenance;  decrepit,  and  prematurely  old-looking,  they  care 
littlo  for  the  ordinary  amusements  of  their  age,  dreading  tlie 
occurrence  of  a  paroxysm  through  the  slightest  exertion  or  expo- 
sure to  chill. 

691.  riii/xical  siijns. — Tlie  conditions  in  a  case  of  cyanosis  which 
may  conceivably  give  rise  to  morbid  physical  signs,  are  the  cya- 
n<«mia  itself,  the  malformation,  and  the  disturbed  dynamism  of 
the  heart  generated  by  both. 

(a)  Now,  does  cyana.>mia  induce  mminur?  Is  it  possible  tliat 
the  constitution  of  dark  blood  is  per  ae  a  sufficing  cause  of  sooi- 
ferousness  in  movement,  and  that  herein  lies  the  hitherto  ignored, 
or  at  least  one  of  the  ignored,  causes  of  "  venous  murmur'"  ['^0]  ? 
The  answer  must  be  in  the  negative;  for  in  the  most  intense  form 
of  cyanosis,  where  the  whole  system  is  fed  witli  very  little  else 
tliun  bliick  blood,  as  in  cases  of  the  arterial  transposition  abovo 
referred  to,  there  need  not  be,  and  is  not,  of  necessity,  any  murmur 
at  all  audible  in  the  cardiac  region. 

{b)  Next,  as  concerns  the  malformation,  the  physical  signs 
indicated  must,  of  course,  vary  with  its  precise  nature  ;  and  it  is 
remarkable  enough  that,  even  in  the  gravest  varieties  (take,  again, 

*  J.  R.  Reynolflii,  in  Iila  rUbnntt«  \n<\  Rcipntific  work  (E|iile|wy,  p.  230),  ronlri- 
butes  thre*  (xamplei  of  cyuioiis  attended  with  convabio>i& 
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tu*  an  instance,  the  arterial  transposition),  the  stractural  elements 
of  murmur  may  be  wholly  wanting. 

(c)  Thirdly,  few  malformations,  even  aided  by  the  morbid  crasis 
of  the  circulating  blood,  maintain  persistently  a  state  of  dynamic 
disturbance  of  the  heart.  Increased  impulse  of  disturbed  rhythm 
is  essentially  a  paroxysmal  occurrence. 

(</)  It  seems  advisable  to  warn  the  student,  farther,  that  none 
of  the  malformations  producing  cyanosis,  alter  of  themselves,  the 
areas  of  deep  or  superficial  cardiac  percussion-dulness.  If  those 
areas  be  increased,  sequential  hypertrophy  or  dilatation,  or  both, 
Imve  been  at  work. 

(c)  In  the  most  common  variety  of  malformation  connected  with 
cyanosis  (namely,  au  open  state  of  the  foramen  ovale  and  constric- 
tion of  the  orifice  of  the  pulmonar)'  artery,  with  sequential  hyper- 
trophy, simple  or  eccentric,  of  the  right  ventricle),  systolic  basic 
thrill,  doubtless  in  the  pulmonary  artery,  may  be  felt  [63,  a]  ;  the 
systolic  murmur  of  pulmonary  constriction  may  be  traced  in  the 
supra-basic  regions  up  to,  about,  and  beyond  the  second  left 
curt  ilage ;  and  the  signs  of  an  hypertrophous  state  of  the  right 
ventricle  will  l>c  coincidently  found.  In  fact,  all  the  signs  of 
pultnoruiry  stenosis  will  be  distinctly  marked  [637].  The  pul- 
miinary  murmur  may  be  exceedingly  loud, — I  have  known  it 
audible  at  a  short  distance  from  the  chest-surface. 

(_/)  We  set-m  sc-aredy  in  a  position  to  assert  positively,  that 
patency  of  the  foramen  ovale  may  ever,  of  itself  alone,  cause 
nuirmor ;  almost  invariably  in  such  records  as  I  have  met  of  the 
coexistence  of  the  two  tilings,  either  constriction  of  the  pulmonary 
orifice  is  actually  stated  to  have  existed,  or  it  may  have  cjusted, — 
all  mention  of  the  vessel  being  omitted  by  the  narrator.  On  the 
other  hand,  no  satisfatitory  evidence  exists  that  patency  of  the 
foramen  proves  invariably,  and  imder  all  circumstances,  incapable 
of  inducing  murmur.  It  is,  of  course,  certain  tJie  fnramen  may  be 
even  large  enough  to  mlmit  the  point  of  tJie  little  finger,  without  a 
particle  of  murmur  CKX-urring ;  •  but,  per  contra,  it  is  very  well 
conceivable  that  the  tension,  or  other  conditions,  of  the  edges  of 
the  opening  might,  in  particular  cases,  Icml  themselves,  with 
uniMual  ease,  to  sonorous  vibration.  Strength  of  current,  wo 
Ictiow  by  experience,  is  not,  w/wir  oUuTnetM  /acottrimf  rircuM- 
tt'ineca,  requisite  for  the  prwluctiou  of  murmur.     And  Hughes 


*  for  rxftmi'le,   the  rnne   of  traniiiKnml  T(«mU,   Med.   Chlr.  Tnni.  (toL  ZZT.), 
•Inaily  rcfcrTrd  to  ;  iwticul  rUtit  10  uioollui. 
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Bennett*  snggesta  be  may  have,  and  W.  O.  Markham  maintains 
he  actually  has,  heard  a  murmur  thus  generated.  In  a  eliglitly. 
cyanosed  child,  aged  four  years,  a  rough  systolic  murmur  (tliere- 
fore  coincident  with  the  diastole  of  the  auricles),  audible  about 
the  heart's  base  and  the  left  infra  clavicular  region,  indisfinc 
below  the  nipple,  scarcely  to  be  caught  at  the  heart's  apc.\,  londljr' 
detined  at  both  sides  of  the  upper  half  of  the  interscapular  space, 
seemed  incxplicable,^<7s/  morteitif  except  as  the  result  of  struggle  of 
the  blood  at  an  oi)en  foramen  ovale.  The  communication  from  the 
right  to  the  left  auricle  was  sufficiently  large  to  admit  the  point  of 
the  little  finger  ;  and  there  was  no  constriction  of  the  pulmouary_ 
artery,  nor  any  other  condition  of  heart,  conceivably  explanatory 
the  murmiu-.t  The  theoretical  synchronism  of  an  intra-auricular 
murmur  may  be  made  matter  of  dispute ;  but,  admitting  with 
Tilbury  Fox,t  that  probably  the  moment  would  be  jire-syittulic, 
is  it  not  very  likely  a  murmur  really  of  that  rhythm  might  haro 
been  mistaken  for  one  of  systolic  time  ?  §  Fox  suggests,  by 
inference,  that  the  murmur  might  have  depended  on  coarctation  of 
the  arch  of  the  aorta ;  but  in  time  it  ought  then  to  have  been 
post-systolic. 

(^)  Some  while  since  I  heard  a  murmur  in  a  little  girl,  aged 
ten,  the  subject  of  cyanosis,  in  what  may  be  called  its  intermit- 
tent form,  differing  in  site  and  m(xle  of  conduction  from  any 
recognized  variety.  The  murmur  was  medium-pitched,  harsh,  of 
maximum  intensity  in  the  sternal  infra-basic  cardiac  region,  but 
faintly  conducted  either  upwards  or  downwards,  and  inaudible  in 
either  vertebral  groove.  When  I  examined  the  child,  tliero  was 
scarcely  any  cyanotic  tint  except  at  the  inner  canthi ;  but  under 
excitement  or  from  brouchial  irritation,  to  which  she  was  subject, 
the  parents  stated,  the  surface  became  livid  generally. 

I  suspected  at  the  time,  and  a  case  published  since  ||  gives  much 
surety  to  the  idea,  thai  this  murmur  might  by  possibility  be  intra- 
foitricular,  from  deficiency  of  the  septum.  In  J.  Johnson's  case 
(as  in  a  similar  one  recorded  by  Peacock)  the  murmur  was  "  most 
distinct  in  the  horizontal  position,  and  fre<iuently  di8api>eared 
when  the  boy  was  raised  upright," — an  excellent  illustration  of 

*  Clinical  Medicine. 

f  Brit.  Med.  Journal,  18S7. 

X  tiedicul  Times  and  Gez.,  Sept,  1869. 

$  Tbia  siijipohition  ftpixani  to  ine  olio  josttfiable  in  the  instance  of  another 
narration  of  tlie  kind  (Mackey,  Brit  Med.  Journal,  Dec.  1871,  p.  666).  Here, 
neillipr  the  part  of  the  cardiac  origin,  where  the  murmur  attoiuoii  it<  greatoat 
atrenpth,  nnr  it«  mode  of  nrojwgalion,  arc  im-ntioned. 

U  J.  Johnson,  Bnt.  Med.  Journal,  Sept,  1872. 
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the  general  proposition,  set  down  in  a  former  place  (p.  80),  Uiat 
disappearance  of  a  murmur  under  tlic  influence  of  change  of  }KMt- 
nre  supplies  no  proof  of  its  inorganic  nature.  In  J.  Johnson's 
VAim  the  pulmonary  orifice  scarcely  admitted  a  probe;  but  the 
murmur,  heard  during  life,  was  not  that  distinctive  of  pulmonary 
stenosis,  and  seems  really  to  have  been  intra-centricular. 

6S>2.  Period  of  thrigin  and  Duration. — Cyanosis,  symptomatically 
understood,  is  far  from  being  always  congenitaL  Of  101  cases  of 
malformation,  attended  with  well-defined  symptoms,  in  74  those 
were  noticed  at  or  very  shortly  after  birth ;  in  1 5  they  appeareil 
before  the  end  of  the  first  year,  and  in  the  remaining  12  at  various 
periods,  from  tetatis  1  to  14.*  Still^'s  return  gives  40  congenital, 
31  nou-congenital,  in  a  total  of  71.t  There  cannot  be  the  smallest 
douht,  however,  that  in  many  cases  where  the  symptoms  have  first 
attracted  attention  at  an  advanced  period  of  childhood,  they  had 
not  then  come  into  existence  for  the  first  time,  but  merely  under- 
gone striking  increase. 

It  has  been  suggested,  by  different  classes  of  theorists,  that 
when  cyanosis  is  non-congenital,  and  attracts  notice  for  the 
first  time  in  early  childhood,  enlargement  of  the  heart  gradually 
opens  out  the  foramen  ovale,  and  so  induces  the  intermixture  of 
venous  with  arterial  blood  ;  or  that  congenital  constriction  of  the 
pulmonary  artery  increases.  In  the  adult,  the  appearance  of 
cyanosis  has  sometimes  been  njiparently  traced  to  a  blow,  a  fall, 
or  an  effort ;  possibly  some  forcible  separation  of  the  edges  of  the 
foramen  ovale  had  occurred.  Sometimes  ulcerative  oj)enings  in  the 
auricular  or  ventricular  septum  have  seemingly  proved  the  im- 
mediate cause.  Occasionally  the  external  evidences  of  the  mal- 
formation have  been  but  slight,  until  the  accidental  occurrenco 
eithur  of  endocarditis  or  of  serious  broncliial  or  pulmouarj'  iuflam- 
tuation  :  the  mechanism  in  these  two  cases  is,  of  course,  different. 

Once  established,  cyanosis,  as  a  rule,  to  which  there  can  be  but 
few  exceptions,  remains  a  permanent  condition,  though  its  exact 
amount  may  vary  from  time  to  time,  ranging,  in  truth,  from  a 
tint,  so  slightly  abnormal,  that  the  existence  of  the  disease  may  not 
strike  the  eye  on  casual  observation,  to  that  of  the  deepest-coloured 
claret     Such  cases  might  be  distinguished  as  intermittent. 

Tilbury  Fox  ably  argues,  on  the  evidence  of  the  following  case, 
th«t  cyaaoBis  may,  under  siiocial  circumsUiuccs,  be  tcmjtorari/.    A 


*  rtmooak,  lee.  at  p.  IIS. 
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child  became  very  darkly  cyanosed  on  the  eleventh  day  after  birth, 
— no  other  cyanotic  symptom  existed,  and  no  abnormal  sound  waa 
detected  at  the  heart  In  forty-eight  hours  the  intensity  of  the 
discoloration  had  yielded  ;  in  a  week  no  trace  of  it  remained,  its 
disappearance  having  been  attended  with  the  changing  hues  of 
ecchymotic  absorption  and  slight  jaundice.  Fox  tenders  the  fol- 
lowing explanation :  the  ductus  arteriosus  and  foramen  bad  become 
on  the  eleventh  day,  that  of  tbe  appearance  of  the  discoloration, 
lees  and  less  patent, — but  probably  advancing  to  complete  closure 
with  less  than  usual  rapidity.  By  the  closure,  first  of  the  duct, 
then  of  the  foramen,  all  the  blood  of  the  right  side  of  the  heart 
WHS  compelled  to  travel  through  the  pulmonary  artery,  which  now 
presented  some  "  obstruction,"  partly  congenital,  partly  due  to 
tlie  lateness  of  the  normal  changes  in  the  duct  and  foramen ;  after 
a  little  time  the  "  obstruction  "  was  overcome,  and  the  cyanosis 
removed.*  But  if  the  postulated  "  obstruction  "  existed,  why  waa 
there  no  murmur  ;  why  were  there  neither  dyspnoea  nor  cardiac 
distress?  Jaundice,  vomiting,  serious  haematuria,  and,  above  all, 
extravaaation  of  blood  into  the  skin,  shown  by  the  changing  hues 
of  the  hasmatin,  as  described,  are  strange  accompaniment*  of 
cyanosis.     Altogether  the  case  is  singularly  mysterious. 

093.  Relatitmships. — Laennec  had  a  notion  that  cyanieraia  in 
some  measure  antagonises  tubercle :  Rokitansky,  pushing  the 
idea  to  extremes,  has  taught  that  cyanosis,  like  other  states  in 
which  venosity  of  the  blood  predominates,  "oflfers  a  complete  pro- 
tection "  against  tuberculisation.  Numerous  cases  are  on  record 
showing  the  fallacy  of  this  doctrine  absolutely  stated;!  what 
degree  of  antagonism,  if  any,  really  exists  between  the  affections, 
has  scarcely  been  submitted  to  statistical  investigation.     As  far  as 
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mquiry 


has 
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tells  wholly  against  the  antagonistic 
theory;  for  Peacock  finds  evidence  of  active  tul)ercnlisation  iu 
I0"07  per  cent  of  cases  in  which  the  patient,  having  malformed 
heart  and  cyanosis,  Burvive<l  the  age  of  eight  years.  J 

Cyanosis  seems  to  have  some  share  of  influence  in  producing 
pericarditis :  but  this  point  also  requires  further  exiuninatioQ 
[373]. 

Bizot  has  shown,  in  refutation  of  an  old  idea,  that  the  foramen 


*  Med.  TimM«iid  Gu..  AiiKurt,  18S0. 

t  E.  g.  Ix>uiB,  Utt.  cil.,  p.  313;  and  Feamsidr,  AasMifttion  Journal,  Harch, 
Cbcvtra  hu  cullcctrd  thirteen  similar  coses  l I'ulinoiuu-y  Artery,  p.  136). 
X  i>oc.  ait.,  p.  1S7. 
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oT&le  ia  somewhat  more  frequently  closed  in  phthisical,  than  non- 
)>hthiKical  porsuns.* 

694.  Man?uT  of  Death. — Death  is  nsunlly  of  slow  asthenic 
type,  through  imperfect  hajmatosis, — facilitated  in  many  instanci-s 
by  pulmonary  atelectasis,  congenital  or  acquired,  and  emphysema. 
Or  cerebro-spinal  phenomena  of  congestive  character  may  abrui>tly 
destroy  life ;  serous  effusions  and  visceral  hiemorrhages  also  hasten 
Uie  fatal  issue  occ^isionally.  Tliese  are  almost  essential  effects  of 
the  disturbed  condition  of  the  circulation  ;  but,  accidentally,  death 
may  occur  from  almost  all  varieties  of  acute  or  chronic  disease,  in 
patienta  who  survive  the  period  of  early  childhood.  In  some 
instances  the  manner  of  death  haa  not  only  distinctly  been 
phthisical,  but  of  ordinary  phthisical  type. 

695.  Analoini/  oiifl  Mcc/ianism, — The  symptomatic  state,  jiint 
described,  is  known  by  experience  to  l»e  connected  with  various 
malformations  of  the  heart  and  perverted  modes  of  origin  of  its 
great  vessels.  The  general  tendency  of  the  more  common  of  these 
malformations  is  to  alter  the  relationships  naturally  subsisting 
Imtwecn  tlio  two  sides  of  the  heart  and  the  two  kinds  of  blood — 
dark  and  florid.  But  some  of  the  number  act  in  other  ways, 
and  tlie  entire  series  may  be  referred  to  three  species,  as 
follows : — 

A-  Condition*  permitting  direct  commumeation  of  the  arterial  and 
venous  circulntiona.  (a)  In  the  heart. — Ojien  foramen  ovale  ;  cmu- 
genital  deficiency  of  part  of  the  ventricular  septum  ;  acquired 
jMjrforation,  of  ulcerative  or  other  character,  throwing  the  auricles, 
or  the  ventricles,  or  all  the  four  cavities  into,  practically  speaking, 
a  single  cavity  ;  heart  formed  of  one  auricle  and  one  ventricle,  the 
latter  giving  off  one  arter}-,  which  divides  into  a  pulmonary  artery 
and  aorta,  Ac.  (b)  In  the  great  resseU. — Freely  pervious  ductus 
arteriosus  ;  aorta  rising  from  both  ventricles,  or  from  the  right 
ventricle,  or  from  a  trunk  common  to  itself  and  the  pulmonary 
artery;  or,  as  in  a  specimen  now  l>eforeme,t  full-sized  aorta  rising 
from  a  hypertrophous  and  dilated  right  ventricle, — pnlmoniiry 
artety,  excessively  small  and  valveless,  springing  from  a  rudi- 
mentary lefl  ventricle,— ductus  arteriosus  pervious, — right  and 
left  ventricles  communicating  by  a  narrow  sinus, — connections  of 
pulmonary  veins  and  vena*  cavee  with  left,  and  right  auricle 
respectively,  as  in  the  normal  state,  Ac 


•  Mi<ni.  .1..  U  S'--    M<,i.  .|'ol)wrf«tlon,  t  L,  p.  SCO. 
t  Knjiii  «  jiiliint  111  Sjjmy  Turner'*. 
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6.  ConditioM  cmmng  digtribution  of  Uack  Uood  atmett  totefy  ta 
tke  mfttemie  capillariea,  and  of  red  blood  to  tite  pubmtmary  eapU- 
hriet,  without,  praeticaUy  speaking,  amf  intermiztvre  of  the  tmo 
kind*  of  blood.  Here  appear  cases  where  the  aorta  rises  from  the 
right,  and  the  pulmonan*  artery  from  the  left,  ventricle, — the  venjii 
cavte,  as  in  the  natural  state,  communicating  with  the  right,  and 
the  pulmonary  veins  with  the  left,  auricle ; — where,  conseqoeotlj, 
there  are  two  distinct  circulations,  communicating  alone  by  the 
foramen  ovale  and  ductus  arteriosus,  if  (as  is  the  rule),  these 
open. 

C.  Conditions  obstructing  tka-  entry  of  blood  into  the  Ittnys  or 
intensely  congesting  them,  so  as  to  prevent  oxygenation,  (a)  In  the 
heart: — Excessive  smallness  of  the  right  ventricle;  extreme 
narrowness  of  the  tricuspid  orifice :  these  states  disturb  tlie  pr<K 
CC88  of  distribution  of  blood  to  the  lungs.  Great  contractioD  of 
the  cavity  of  the  left  ventricle,  extreme  stenosis  of  the  mitral 
orifice :  these  conditions  prevent  the  return  of  blood  from  the 
lungs,  (b)  In  the  great  vessels : — Partial  or  complete  obstruction 
of  the  orifice  ol  the  pulmonary  artery. 

696.  Two  different  theories  have  commonly  been  urged  in  expla- 
nation of  cyanosis  as  a  dependence  on  these  abnormal  conditions : — 
( 1 )  The  venous  and  arterial  intermixture  theory  ;(2)  The  systemic 
venous  stasis  theory. 

(1)  Intermixture  theory. — The  open  condition  of  Uie  foramcm 
ovale,  lending  itself  to  intermixture  of  the  two  currents,  and,  in 
consetjuence  of  frequently  co-existing  hyi>ertrophy  of  the  right 
auricle,  facilitating  flow  from  the  right  to  the  left  side,  rather 
than  in  the  converse  direction,  seemed  to  afford  a  ready  explana- 
tion of  the  dark  tint  This  theory  of  intermixture  was  long 
received  without  question ;  but  against  its  exclusive  adoption  the 
following  fact^  seem  to  depose  more  or  less  emphatically :  o.  Free 
communication  may  exist  between  the  blood-currents,  as  far  as 
the  existence  of  a  widely  gaping  foramen  proves  this,  witboat 
cyanosis,  b.  Cyanosis  has  been  wanting,  if  records  may  be  im- 
plicitly trusted,  where  there  was  but  one  ventricle,  and  where  Uie 
aorta  rose  wliolly  from  the  pulmonary  artery,  e.  When  cyanosis 
coexists  with  the  anatomical  conditions  of  intermixture,  no  direct 
ratio  holds  between  the  amount  of  discoloration  and  the  freedom 
of  communication.  In  a  case  noted  by  Louis,  where  the  foramen 
only  equalled  a  lentil  in  size,  and  the  orifices  and  cavities  of  tlie 
heart  proved  free,  more  discoloration  iiiid  existed  than  in  another 
where  the  opening  was  much  larger,  and  the  pulmonary  orifice 
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contracted.*  d,  Ribes  has  related  a  case  where  the  aortA  rose 
from  the  right  ventricle,  and  yet  cyanotic  symptoms  did  not  appear 
until  the  ago  of  three  years,  e.  The  ventricles  may  communicate 
and  yet  the  face  be  pale  [883].  /.  Fouquier  observes  that  the 
foetal  skin,  though  always  circulating  black  blootl,  is  not  cyanoeeil.f 
ff.  In  the  natural  state  tlie  colour  of  the  skin  comes  of  the  different 
coloured  bloods  moving  in  capillaries  and  venous  radicles  lying  ia 
close  juxtaposition ;  the  effect  must  be  the  same  as  if  different 
bloods  were  mingle«l  in  the  same  vessels  :  therefore,  as  the  former 
condition  4oes  not  cause  cyanosis,  there  is  no  reason  the  latter 
should  do  so. 

(2)  Venous  stasis  theory. — Morgagni  started  the  opinion  that 
cyanosis  is  really  to  be  ascribed  to  systemic  stasis  in  the  venous 
radicles,  arising  from  obstruction  at  the  pulmonary  orifice.  Louis, 
a<loj)tiug  this  view,  observes  that  the  blueness  of  the  fore-arm, 
when  ligatured  for  venesection,  does  not  come  of  want  of  arterial 
blood,  for  this  continues  to  reach  the  textures,  but  from  engorge- 
ment of  their  venous  system.  Stille,  arguing  in  the  same  direc- 
tion, notes  more  or  less  marked  obstruction  of  the  pulmonary  orifice 
in  fifty  three  of  sixty-two  cases.  Abnormal  septum  in  the  right 
ventricle,  exercising  a  like  obstructive  influence,  is  attended  with 
cyanosis. 

But  this  explanation,  also,  proves  inadequate  For : — a.  No 
direct  ratio  holds  between  the  amount  of  cutaneous  discoloration 
and  the  amount  of  narrowing  of  the  pulmonary  orifice  Louis  has 
himself  incidentally  conceded  this,  as  we  have  just  seen.  b.  Tliis 
holds  true,  whether  the  pulmonary  obstruction  be  acquired  or 
congeiiitiil.  Nay,  more,  cases,  recorded  by  U.  Roe  and  others, 
show  there  may  be  no  cyanosis  at  all,  from  even  great  congenital 
contraction  of  the  vessel,  c.  How,  too,  is  this  doctrine  recon- 
cileable  with  the  fact,  that  the  most  ititeiise  venous  obstruction, 
intra-cardiac  or  extra-cardiac,  but  intrn-thonicic,  may  ocxiur  with- 
out inducing  true  cyanotic  discoloration  ?  In  the  course  of  my 
experience  I  romcml>er  to  have  seen  but  one  case  of  thoracic 
disease— a  very  grave  exanjple  of  emphysematous  atrojihy  of  the 
lung — in  which  the  tint  of  skin  was  fairly  assimilable  to  that  of 
really  d«ep  cyanoais.    In  tratli,  the  exceaiive  rarity  with  which  an 
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amount  or  quality  of  discoloration,  at  all  comparable  with  that  of 
true  cyanosis,  occurs  as  a  consequence  of  organic  obstructivo 
disease  of  the  right  heart  in  the  adult,  has  always  proved  a  Btumb- 
ling-block  in  the  way  of  those,  who  support  the  theory  of  venouH 
stasis,  solely  and  exclusively,  as  the  cause  of  congenital  cyauoKis. 
Chevers  attempts,  more  ingeniously  than  convincingly,  it  seems  to 
me,  to  got  over  the  difficulty,  by  suggesting  that  the  special  pliant 
extensibility  of  the  capillaries,  appertaining  to  new-bom  infancy, 
is  required  to  ensure  the  necessary  dilatation.  But  on  what  ground 
does  he  set  aside  the  well-known  tendency  of  the  capiUariea  and 
venous  radicles  to  augment  in  calibre  with  advancing  years?  He 
refers  to  a  case  in  whicli  extreme  narrowing  of  the  pulmonary 
orifice  in  adult  life  was  unattended  with  the  slightest  lividity  {loc. 
cit.  p.  76). 

To  resume :  It  stands,  then,  an  unassailable  truth,  that  tlio 
foramen  ovale  may  be  widely  patent  without  tlie  occurrence  of 
cyanosis;  so,  too,  the  fact  is  equally  well  established,  that  tho 
pulmonary  orifice  may  be  congeiiitally  constricted  to  a  high  ilcgree, 
and  the  skin  be  of  natural  colour.*  But  a  satisfactory  t^rtium 
quid  may,  I  think,  be  moulded  out  of  the  two  theories.  Grant 
that  perforate  auricular  or  ventricular  septum  and  constricted 
pulmonary  orifice  coexist,  and  the  occurrence  of  cyanosis  seems 
to  become  a  certainty  f  :  ou  the  one  hand,  the  labour  required  at 
the  right  side  of  the  heart  to  overcome  the  obstacle  at  the  pul- 
monary orifice,  forces  of  necessity  venous  blood  tirough  the 
foramen  X ;  while,  at  the  same  time,  the  systemic  venous  stasis, 
resulting  from  the  pulmonary  obstruction,  contributes  to  darken 
the  tint.  Probably,  too,  that  tint  will  prove  of  the  blue  or  of  the 
claret  variety,  according  as  intermixture  or  stasis  severally  pre- 
dominates :  the  quality  of  the  cutaneous  textures  themselves,  too, 
will  modify  the  tint;  the  thinner  they  are,  the  deejier  the  hue. 
Nor  can  it  for  a  moment  be  questioned  (on  the  evidence  of  exiat- 

*  It  lias  bean  suggested  that  the  sbnence  of  eyonotit  in  such  eaaei  of  jMiImonuy 
■rtoiiosin  (le|iends  on  th«  proportional  growth  of  tbf  right  vcntripU-, — phu  force  of 
prnpuUion  by  a  vupiilenientary  hyiwrtropliy  making  up  lor  minia  ijuontity  proprlleiL 
But  such  hy|>crtTophy  exiat«  in  cyanotic,  as  well  as  in  non-cyanotic,  examples  of  tlia 
sti'nosis  ill  question. 

t  In  U.  Roe's  cases  of  eongenital  pulmonary  stenosis,  unattended  by  blae  dia- 
eoloration,  the  foramen  orale  was  porfout. 

t  If  the  pressure  of  the  current  on  cither  side  of  tlie  opening  be  equal,  there  is  no 
reason  why  each  current  should  not  pass  on  without  commingling  at  all,  or  mora  thsui 
reiy  slightly,  with  tlie  other.  Such  nicely-bitlnnced  prrssiirc  doulitloas  exists  in  thoa* 
numerous  caitea  of  open  foramen,  unattf^nded  with  cyiiiiosi'),  wlura  there  is  no  con- 
Birictiou  of  tho  pulmonary  orifice,  and  no  diluted  hyptrtrophy  ol  tlio  right  cavirim. 
It  is  almost  self-evident  that  the  admixture  must  be  very  free  to  modify  {lerccptibly 
the  colour  of  the  blood. 
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ngowes),  that  accidentally  added  causes  of  systemic  stasia  will 
greatly  deepen  the  tint. 

Tlie  cfl'ective  power  of  intermixture,  provided  the  venous  quota 
be  sufficiently  largo,  seems  clearly  [irovod  liy  cases  of  transposi- 
tion of  the  great  vessels,  such  as  that  already  more  than  once 
referred  to.  In  this  case  the  surface  was  permanently  leaden 
Mue  in  tint,  the  only  arterial  blood  reaching  the  systemic  capil- 
laries being  that  carried  through  the  ductus  arteriosus.  No 
mechanicjil  obstruction  existed  in  the  heart ;  but  the  hue  grew 
notably  darker  under  all  dynamic  influences,  impeding  the  circu- 
lation through  tlie  lungs.  In  this  instance,  too,  a  slightly  correc- 
tive condition  of  the  intense  cyannemia  arose  out  of  the  relative 
calibre  of  the  great  vessels  at  their  origin,  as  explained  in  the 
history  of  tJie  case  {loc.  cit.  p.  12);  and  it  ajipears  to  me  exceed- 
ingly probable,  analogous  arrangements  (as  of  the  bronchial 
arteries,  for  instance),  indirectly  promoting  arterialization,  may 
exist  in  many  cases  without  being  detected. 

697.  Causet. — Defective  development  of  the  heart  is  consider- 
ably more  common  in  males  than  females :  acconiing  to  a  calcu- 
lation by  Peacock,  in  the  ratio  of  5r'2  to  42'8.  The  explanation 
remains  to  be  found. 

Malformation  of  the  kind  is  sometimes  heretlitary.  All  physical 
defe«-f«  in  her  offspring  are  invariably  referred  by  the  mother  to 
influences,  mechauieal  or  emotional,  occurring  to  herself  during 
pregnancy  ;  but  there  is  no  evidence,  approximating  even  to  proof, 
that  congenital  vices  in  the  heart  are  thus  produced. 

To  foetal  endocarditis  may  commonly  be  traced  obstruction 
at  the  pulmonary  orifice ;  certain  valvular  affections  are  simi- 
larly engendered  during  iutra-uterine  life.  For  the  history 
of  errors  of  development  the  reader  is  referred  to  works  on 
Teratolog}'. 

698.  Diaynosift. — (a)  In  the  new-bom  infant  the  only  affection, 
with  which  it  appears  possible  to  confound  cyanosis,  is  apnplexia 
neonatorum  (intense  congestion  with  actual  extravasation  of  bloml 
into  the  menibranes  of  the  brain  and  spinal  coni),  clinicAliy  cha- 
racterised by  great  lividily  of  face,  swollen  scalp,  feeble  action  of 
the  heart,  slow  irregular  respiration,  clenching  of  the  hands,  con- 
vulsire  actions,  torp<<r,  chilliness— conditions  lapsitig  into  fatal 
asphyxia,  unless  treatment,  e^jKviiJly  blce<iing  from  the  umbiliud 
cord,  prove  successful.  But  the  tint  of  skin  in  cyanosis  is 
different, — bluish,  ni>t  livid  ;  the  scalp  is  not  swollen,  nor  is  there 
general  tumidness  of  the  np|)er  part  of  the  body ;  the  action  of  the 
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heart  is  rather  in  cxccrs  than  deficient  in  strength ;  and  the  reepini 
tion  is  not  laboured,  irrc<jular.  and  slow. 

(b)  In  the  young  adult  the  distiuction  is  more  difficult.    It  nw; 
well  happen  tliat  a  slight  amount  of  malformation,  insufficient  i: 
itself  to  produce  cyanosis,  may  have  existed  at  birth,  and  even- 
tually proved  the  cause  of  blue  discoloration,  either  through  its 
own  increase  or  tlirough  tlie  contingent  aid  of  some  noqui 
obstructive  disease  of  the  organs  of  circulation  or  res])iration.    H 
is  cyanosis  of  this  mechanism  to  be  distinguished  from  disoolo; 
tion  wholly  due  to  acquired  disease  ?   Marked  bluencss,  rather  than 
lividity  of  tint,  will  depose  in  favour  of  partially  con^nital  origin 
but  a  positive  diagnosis  will  prove  unattainable. 

(r)  Tlie  specific  vice  of  form,  aflecting  the  heart  or  reesela, 
in  some  varieties  be  at  least  strongly  surmised,  if  not  octoallf 
announced  with  certainty.     Thus,  narrowing  of  the  pulmonary 
orifice  with  a  defective  auriculpr  septum  (die  most  common  of  all 
cyanotic  malformations)  may  be  diagnosed  with  much  security, 
when  a  systolic  basic  thrill,  accompanied  by  murmur,  tnmsniittod 
to  the  left  supra-basic  region,  and  scarcely  auilible  posteriorly 
[112],  coincides  with  well-defined  cyanosis.*    As  life  advau 
tlie  physical  evidences  of  right-sided  hypertrophy  would  furth 
strengthen  the  diagnosis. 

{r/)  It  would  appear,  that  a  systolic  murmur  of  maxima 
intensity  in  the  infra-basic  space,  between  the  third  cartilage  ami 
the  nj>ex  of  the  heart,  and  coexistent  with  cyanosis,  might  be 
accepted  aa  proof  of  perforate  ventricular  septum  [691,  i/]. 

(«)  If  a  child  were  deeply  cyanosed  at  birth,  and  no  murmiir 
could  be  lifurd,  we  should  be  justified  in  strongly  suspecting  thaf- 
the  aorta  and  pulnionarj' artery  were  transposed;  or  that  some  otlipr 
grave  vice,  throwing  no  physical  obstacle  in  the  way  of  their  bloodS 
currents,  affected  the  great  vessels  at  tlieir  origin.    (  Vide  also  90] .) 

O'JJt.  Duration  oj  life  and  pnujnosi^). — The  duration  of  life  varies 
with  the  nature  of  the  malformation  :  but  the  dei/rec  rivals  in  im- 
portance tho/orm  of  the  vice  in  the  heart.  And  experience  amplM 
hliows,  that  the  issue  depends  also  on  extrinsic  conditions,  inde{>ea-4 
dent  of  form  and  degree  of  malformation.  Hence  there  is  nc 
security  of  prognosis.  An  infant  with  moderately  constricted  pul- 
monary artery  may  perisli  almost  at  birth;  while,  it  is  ccrt^iiuj 
life  may  l»c  prolonge<l  to  the  twelfth  year,  though  the  vessel 
absolutely  impervious.     Again,  recorded  cases  of  transposed  , 
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vessels  show  the  malformed  child  may  struggle  on  to  the  near  cora- 
jilerion  of  the  third  year,  or  perish  within  the  first  few  days  of  extra- 
uteriuo  life. 

Some  practical  guidance  may  be  had  from  the  degree  of  frequency 
of  the  suffocative  paroxysms. 

700.  Treatment, — The  treatment  of  a  cajse  of  cyanosis  resolve* 
itself  into  the  prevention,  as  far  as  possible,  of  paroxysms  of 
dyspnoea  and  palpitation.  Tran<iuillity  of  the  circulation,  by  the 
avoidance  of  all  emotional  excitement,  mental  or  bodily,  and  of  all 
conditions  likely  to  congest  the  lungs,  the  liver,  and  the  abdo- 
minal organs,  is  to  be  aimed  at ;  the  temperature  of  the  skin 
maintained  by  warm  clothing,  moderate  exercise,  and  friction  ;  and 
that  of  the  body,  generally,  raised,  if  the  stomach  bo  not  disor- 
dered thereby,  by  the  free  consumption  of  oil,  fat,  gum,  and  other 
aliments  of  respiration. 

According  to  the  testimony  of  Gintrac,  alcoholic  fluids  produce 
drunkenness  with  unusual  rapidity  in,  and  are  otherwise  very  in- 
jurious to,  cyanotic  persons  :  this  is  easily  intelligible  as  a  result 
of  their  imperfect  respiration.  The  fact  reminds  one  of  the  observ- 
ing landlord,  who  noticed  he  could  at  will  alcohol  ise  his  guests  with 
small  or  large  quantities  of  wine,  according  as  he  ventilated  their 
dining-hall  ill  or  well. 

Where  this  is  attainable,  a  warm  dry  climate  should  be  re- 
sorted to. 


§  XIV.— INJURIES  AND  WOUNDS  OF  THE  HEART. 

FOREIQM   BODIES. 

701.  Foreign  bodies,  more  particularly  needles,  sometimes  enter 
the  tissues  of  the  heart,  either  directly  through  the  chest-wall,  or 
from  the  oesophagus. 


rERFORATION   BT   NKKVLBS. 

702.  The  progress  of  event«  may  be  of  various  kinds,  when  a 
needle  enters  through  the  chest  into  the  cardiac  region. 

(a)  In  a  remarkable  case,  where  the  ne«l!c  \\\v\  perforafttl  tho 
pericardium,  death  followed  in  about  fifty-eight  hours,  throagii 
hietnorrhage  into  the  pericjirdial  sac,  from  laceration  of  nlxiut  half 
an  inch  square  of  the  ajiex  of  the  left  vcntriclo  by  tho  point  of  the 
foreign  body.* 

*  U.  WriRht,  Brit.  Mid  For.  UnL  Jonnml.  Nov.  IS.  18e». 
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{b)  But  the  course  of  events  may  be  much  slower.  Tljus,  in  a 
circumstantially  recorded  case,  tlie  foreign  body  first  entered  tlie 
right  mamma ;  a  month  later,  while  the  patient  wa«  stooping  to 
reach  something  from  the  floor,  it  penetrated  more  deeply, 
<»using  pleurisy ;  four  months  later  she  had  pneumonia  and 
bronchitis  of  the  right  lung ;  a  month  afterwards  "  spasms  of  the 
diaphragm,"  which  were  succeeded  by  obstinate  vomiting  and 
subsequently  by  pain  about  the  heart  and  pericarditis.  The  needle 
was  found  after  death,  reaching  from  the  right  ventricle  into  the 
left* 

(r)  Again,  it  would  appear  a  needle,  at  least  five  centimetres 
long,  may  be  fixed  in  the  ventricuhir  septum,  protrude  into  each 
ventricle,  and  be  coated  with  fibrinous  concretion  at  lioth  ends, 
witluiut  giving  rise  to  any  symptom.  It  is  even  aflirracd  no , 
murmur  could  be  heard,  in  the  ciise  specially  referred  to — a  state- 
ment the  more  remarkable,  as  there  was  fibrinous  exudation  on  \ 
the  pericardial  surface,  f 

(rf)  A  man  for  nine  days  followed  his  ordinary  occupation  in 
pain  and  discomfort,  having  a  needle  fixed  in  the  apex  of  the 
heart.  Ou  the  ninth  day  G.  W.  Callender  made  an  incision  over 
tlio  fifth  intercostal  space,  seized  the  exposed  eye  of  the  needle 
and  withdrew  it.     The  man  recovered!  perfectly.! 


BULLET  AND   SHOT  WOUNDS. 

703.  Twelve  cases  have  been  collected  by  S.  S.  Purple  §  ml 
which  the  patient  lived  fourteen  days  with  a  ball  in  the   {►eri- 
caniium.     "  Dr.  Hopkins,  of  Ohio,  has  reported  a  case  in  which 
the  patieut  survived  fifteen  days  with  a  pistol-ball  encysted  in  the  i 
wall  of  the  left  ventricle.     In  a  case  recorded  by  Dr.  Randall, 
of  Ohio,  the  patient  died  on  the  sixty-seventh  day,  and  three 
shots  were  found  in  the  right  ventricle  and  in  the  right  auricle, 
the  wounds  having  cicatrised.     In  the  '  Indian  Annals  of  Medical 
Sciences'  a  man  is  said  to  have  survived. ten  weeks  with  a  musket 
ball  in  the  cavity  of  the   left  ventricle.      Fourni^  records  tlie 
history  of  a  man,  who,  wounded  by  a  ball,  fell  as  if  he  were  dead. 
Three  months  afterwards,  he  sutVered  from  severe  palpitations, 
which  nearly  disappeared  after  three  j'ears.     He  died  six  years  , 
after  the  receipt  of  the  injury,  from  some  unconnected  maladj  ; 

•  I^iaming,  Brit.  Bnd  For.  Meil.  Rev.,  July,  1815. 

t  Piorrv,  Union  »U.I.  1858. 

;  Lancet.  Veh.  22.  1^73. 

I  New  Yolk  Me<iic«l  UoDlhly,  May.  1825. 
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and  the  bull  was  found  lodged  in  the  right  ventricle,  near  the 
tip,  and  resting  on  the  septum." 

Yet  more  extraordinary  was  the  heart  of  a  patient  aged  forty-four, 
ctmtaining  a  bullet  at  its  apex,  which  had  been  lodged  there  from 
a  musket-wound  received  when  he  was  fourteen  years  old.  Six 
wi'eks  after  the  iujurj'  he  returned  to  work.  L»iter  on  he  married. 
His  Ittst  illness  was  ascribed  to  cold.  The  ball  was  sur- 
rounded by  atheromatous  deposit,  the  heart  dilated,  but  not 
hyjiertrophous* 

It  is  important,  medical  jurists  should  know,  that  the  heart  may 
be  ruptured  by  a  pistol-shot  without  any,  but  the  slightest,  injury 
to  the  skin.  In  a  rapidly  fatal  instance  of  the  kind,  the  skin  was 
not  broken,  no  rib  was  fractured,  the  pericardium  remained 
entire,  and  yet  the  intercostal  muscles  and  left,  ventricle  were 
perforatud.f 


WOCKDS  BT   CUmSO   IKSTBCHEKTEL 

704.  Though  this  subject  bo  essentially  surgical,  a  few  obser- 
vations may  be  ventured  on  concerning  the  medical  bearings  of 
injuries  of  this  class. 

70/).  Symptoms. — The  sj'mptoms  vary  with  the  character  and 
direction  of  the  wound,  though  not  to  so  great  an  extent  os  might 
bo  anticipated:  pallor,  faint ncss,  or  complete  syncope;  uueasi> 
ness  or  actual  pain  about  the  site  of  the  wound,  increased  by  re- 
spiration, and  rather  a  dependence  oa  the  injury  to  the  externai 
soft  \nMta  than  to  the  heart's  own  structure  ['.i59]  ;  external 
hiemorrhage,  very  slight, — or  more  serious,  if  an  intercostal 
artery  be  wounded,  or  if  a  large  external  opening  coincide  with 
etfusion  of  blood  into  the  pericardium,  effected  prior  to  clotting 
in  the  actual  wound  of  the  heart  itself ;  general  anxiety,  clammy 
porspiration,  and  other  symptoms  of  collapse.  The  collapse  is 
cominouly  due  in  the  main  to  nervous  shock,  in  part  to  actual 
loM  of  bloo<l.  The  pulse  may  remain  regular,  though  notably 
more  fretpient  than  natural;  a  normal  pulse-respiration  ratio  of 
4  :  1  may  ho  maintained.  > 

706.  Physical  nynt. — If  effusion  of  blood  occur  into  tlic  peri- 
amlial  sac  to  any  extent,  its  presence  will  Ikj  revealed  by  the 
raddcn  supervention  of  the  physical  signs  of  fluid  accumulation, — 

•  lUmillon  lifii    il.-.I  J,,uri>«l   .I»it.  19,  1M7. 
t  Wnnl,  M  -rf2. 
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with  tendency  especially  to  the  peculiar  triangular-shape  of 
percussion-dulness  already  fully  described  [p.  44].  Friction- 
mnrmur  will,  at  first,  be  inaudible,  though  a  peculiar  rumbling 
noise  may  be  detected.  If  life  hold  on,  the  signs  of  pericarditis 
may  follow. 

707.  Diagnosis. — But  though  the  diagnosis  may  in  the  majority 
of  instances  be  established  on  the  evidence  now  briefly  reviewed, 
taken  in  conjunction  with  the  character  of  the  external  wound,  tho 
depth  to  which  the  cutting  instrument  may  have  penetrated,  &c., 
still  occasionally  the  utmost  difBculty  may  be  felt  in  determining 
whether  the  heart's  fibre  have  really  suffered  or  not  On  the  one 
hand  cases  are  recorded,  where  many  of  the  symptoms,  habitually 
indicating  actual  wound  of  the  organ,  existed,  yet  it  had  wholly 
e8cai)ed ;  and  on  the  other  hand,  as  a  single  example  of  tho 
negation  of  direct  evidence,  a  case  recorded  by  Dupujtren  may  bo 
referred  to.  In  this  instance  a  man  survived  the  infliction  of 
several  penetrating  wounds  of  the  right  ventricle  for  upwards  of 
tlwce  weeks,  the  pericardial  sac  meanwhile  containing  a  large 
quantity  of  blood ;  and  yet  neitlier  general  collapse,  nor  any 
single  local  symptom,  pointing  to  injury  of  the  heart,  occurred. 
But  significant  physical  signs  must,  it  would  seem,  have  existed 
ander  the  circumstances. 

707*.  Prognosis, — Wounds  of  tho  heart  may  be  instantanet^usly 
fatal,  when  on  a  large  scale  ;  they  may  be  rapidly  fatal  througli 
hremopericardiura ;  or  they  may  be  more  slowly  fatal  thmugh 
secondary  inflimimations  and  iutra-cardiac  thrombosis,  followed 
by  distant  embolism. 

Or  temporary  respite  may  occur ;  and  after  a  few  days'  quietude 
sudden  death  ensue,  either  from  detachment  of  a  clot  or  jirobably 
from  direct  injury  to  the  still  fresh  wound,  through  incautious 
exertion  or  even  emotional  excitement  of  the  organ. 

Yet,  further,  there  are  a  few  cases  on  record  proving  the  possi- 
bility of  complete  recovery,  after  even  very  serious  wounds  of  the 
heart.  A  man  was  discharged  from  hospital  "  cored "  on  the 
seventy-eighth  day  after  receiving  a  stab  from  a  knife  two  inches 
below  the  left  nipple,  close  to  the  sternum:  the  symptoms  aud 
signs  clearly  proved  implication  of  the  heart's  substance.  Dying, 
luarhf  hvcnty  years  later,  with  symptoms  of  hypertrophy  and 
valvular  disease,  evident  cicatrices  were  found  at  the  antero- 
inferior part  of  the  right  ventricle,  in  the  septnm  of  the  ventricles, 
and  in  the  mitral  valve.*     Systolic  thrill  and  powerful  murmur, 

*  Bmgnoli  (of  Bolngna),  Fumw  MM.  B«l£0,  July  SO,  1S02. 
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detected  during  Uio  acute  period,  were  referrcHl  to  the  opening  in 
the  ventricular  septum  [091,  ff."} 

708.  Treatment. — In  llie  treatment  the  careful  avoidance  of  too 
free  stimulation  on  the  one  hand,  or  U.h)  lavish  use  of  antijthlo- 
gistic  measures  on  the  other,  seems  to  be  the  chief  matter  for 
consideration.  On  the  whole  less  danger  is  to  be  apprchendeil 
from  primary  collapse,  tlian  from  couaecutive  fever  and  some 
forms  of  cardiac  inflammation.*  Rest  is  all-imporlnnt,  and  should 
be  constantly  maintained  for  days  and  weeks,  after  all  ajiporent 
local  etfccts  have  passed  away.  From  inattention  to  this  rule, 
eudden  fatal  syncope  has  been  known  to  occur  upwards  of  three 
weeks  after  tlio  accident 

Cardiac  sedatives,  especially  aconite,  should  be  employed,  if 
tliere  be  any  notable  excitement  of  ll>e  circulation. 

Fibrinous  or  muscular  intiamwation  must  lie  met  by  tlic  cautious 
use  uf  antiphlogistic  remc(.lies.  Mercurials  are  recomnieudcHl ; 
but  seem  deserving  of  no  confidence. 

If  extravasated  blood  stagnate,  especially  with  a4lded  serous 
ciTusion,  within  the  pericardium,  [>aracentcsis  of  the  Boi^  seems  a 
reasonable  measure;  the  results  of  the  o[ieratiou  in  scorbutic 
pericarditis,  indeed,  justify  a  hopeful  >'iew  of  its  probable  success. 

If  evidences  of  intracardiiic  thrombusis,  or  of  distant  emliolisui, 
oaur,  the  treatment  presents  great  difficulty.  Solvents  of 
ilirombal  masses,  if  eQ'ective,  would  probably  disintegrate  likewise 
any  coagulum  in  the  wound. 


§  XV.— STRAIN  OF  THE  HEART. 

700.  Strain  of  the  heart,  pnxluced  by  various  kinds  of  effort, 
acting  on  the  organ  slowly,  feebly  and  enduringly,  or  tjuickly, 
jHiwerfuUy  and  temporarily,  may  produce  various  kinds  of  mischief, 
statical  and  dynamic,  ranging  between  actual  ruptiuc  of  its  walls 
and  slight  disturbance  of  moter  and  sensory  innervation. 

710.  Though  it  be  questionable,  whether  actual  muscular  ruptnrc 
is  ever  thus  produced  in  a  heart  thoroughly  sound  texlurally  [($72]  ; 
it  is,  on  the  other  hand,  certain  that  all  tlie  other  less  disastrouti 
effects  of  overstrain,  to  be  by-au<i-by  enumerated,  including,  in 
great  probability,  oven  tearing  of  a  valve  or  tendinous  cord,  may 
be  tJms  brought  about  in  hearts  free  from  structural  disi^ase, — 
and  this,  not  only  as  far  us  evideuce  goes,  but  as  far  lu  reasonable 
aormiso  suggests. 

*  I-urtle,  X«w  York  Maa.  Jour.,  M«y,  I8i£.  |il4X0. 
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711.  Cases  of  overstrain  of  the  heart  are  clinically  of  acute  and 
sudden,  or  of  chronic  and  gradual  development. 

712.  (I.)  Acute  form. — I  shall  only  refer  here  to  cases,  where 
the  efiect,  at  the  time  of  the  extra  strain  on  the  heart's  texture, 
ialls  short  of  causing  organic  mischief. 

713.  Si/mptams. — The  chief  symptoms  are  various  anomalotu 
sensations  in  and  about  tlie  cardiac  region, — a  feehng  as  if  some- 
thing had  given  way ;  fuiutness  to  actual  syncope ;  general 
muscular  tremor ;  perspiration. 

Tfie  action  of  the  heart,  slackened  at  first,  may  almost  imme- 
diately become  frequent,  though  regular,  and  (a«  I  have  actually 
known)  beat  120  per  minute  persistently  for  months, — wilh- 
out,  it  may  bo  mentioned,  the  occurrence  of  exophthalmos.  Or 
the  rliytlimic  movement  may  bo  specially  affected,  and  the  pulse 
become  excessively  irregular. 

A  sufferer  from  these  symptoms  is  unfit  for  tlie  ordinary 
occupations  of  life,  and  the  temper  becomes  irritable  aad 
captious,  or  downright  morose. 

714.  Duration, — Dynamic  disturbance  of  this  kind  may  hold  oq 
for  j'cars  without  the  intervention  of  aiipreciable  organic  change. 

715.  (11.)  C/troiiic Jbrm.— Cases  of  slow  development  maybe 
divided  into  two  sub-classes  :  those  in  which  symptoms  of  80mo 
kind  or  other  begin  to  appear  from  the  actual  time  of  the  over- 
strain ;  and  those  in  which  their  occurrence  is  deferred  for  a  vari- 
able length  of  time  after  the  cause  lias  presumedly  begun  to  act. 

716.  In  cases  of  slow  development  the  afl'tction  may  be  purely 
dynamic,  or,  as  is  more  common,  be  attended  with  organic 
change, 

717.  Tlie  organic  changes  thus  induced  are:  ovorgrowtli, 
dilatation ;  perverted  nourishment,  inducing  cirrhotic  and  fatty 
changes ;  and  valvular  disease. 

At  least  vaJNiilar  disease  seems  to  claim  a  place  here,  because 
patients  occasionally  present  themselves  with  defect  of  a  valve,  in 
whom  the  blemish  is  known  not  to  be  congenital,  and  who  have 
never  had  rheumatism, gout,  syphilis  (either  hereditary  or  ac<juire<I), 
or  idiuptttiiic  cardiac  inflammation,  but  who  had,  years  before, 
gone  through  muscular  exertions  felt  at  the  time  (though  not 
precisely  in  the  heart)  to  have  over-taxed  their  powers. 

718.  Causes. — Mountain-climbing,  pedestrian  feats,  undergoing 
the  training  process  for  rowing  matches,  throwing  great  weights, 
excessive  gymnastic  exercise,  ei<pcciaUij  the  use  of  the  r.lal,  and 
intemperate   coition  are  the  forms  of  abuse  of  strength,  which 
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have  roost  frequently  fullen  under  my  notice  as  causes  of  ovcrstraia 
of  the  hearL 

7 1 9.  Treatment. — Tlie  knowleilge  of  the  cause,  when  possible,  is 
of  course  essential :  the  efiVcts  are  to  be  nmnaged,  according  to  their 
nature,  on  the  principles  laid  down  in  other  parts  of  this  work. 

§  XVI.  CARDIO-THYROID  EXOPHTHALMOa 

720.  Among  the  numerous  people,  who  seek  relief  for  dynamic 
palpitation  of  the  heart,  a  certain  small  sliare  are  found  to  sufiVr 
in  addition  from  enlargement  of  the  thyroid  gland,  excited  action 
of  the  cervical  arteries,  and  staring  protrusion  of  the  eyeballs. 
This  strange  combination  of  conditions— so  strange  that  their 
association  would  seem  a  mere  accident — forms,  on  the  contrary,  an 
estiiblished  entity,  a  ijuatuor  juncta  in  una,  holding  a  well-defined 
place  in  clinical  experience.  Known  by  a  variety  of  names,  the 
complaint  will  be  described  under  the  title  suggested  above,  as 
lixiug  on  the  mind  the  three  most  essential  of  its  four  component 
elements. 

721.  The  clinical  history  of  cardio-thjToid  exophthalmos  has 
been  worked  out  by  various  observers  with  great  precision,  sinco 
the  first  inkling  of  its  existence  was  given  by  Flajani  in  1802  *  ; 
but  the  completion  of  its  natural  histor}'  awaits  the  establish- 
ment of  the  link  that  binds  the  four  phenomena  togetlier.  For, 
in  truth,  no  one  of  the  scries  of  necessity  causes,  or  of  necessity 
is  caused  by,  any  other :  ecjually  true  is  this  of  any  binary  union 
of  the  four  elements.  There  must  then  exist  some  factor  beyond 
all  four,  either  acting  as  their  original  and  essential  cause,  or  as  a 
necessary  condition  of  the  activity  of  the  real  cause.  But  of  this 
more  by-and-by. 

722.  In  the  most  perfect  cases,  clinically  considered,  all  four 
unit«  of  the  tetrad  are  associated.  But  in  less  complete  examples 
there  are  cither :  (I)  palpitation  and  cervical  throbbing ;  (2)  pal- 
pitation, cervical  throbbing,  and  thyroid  enlargement ;  (3)  i)alpi- 
tJtfion,  cervical  throbbing,  and  protrusion  of  the  eyeballs,  without 
enlargement  of  the  thyroid  f  ;  or  (4)  overgrowth  of  the  thyroid, 
followed  after  a  certain  time  by  prominent  eyeballs,  and  eventually 
by  palpitation  and  cervical  throbbingst.     The  bronchoccle  muat 


*  CpU«ion«  •rOMnerruioni,  180S,  t.  UL,  p.  170. 

t  The  occuional  ■hoon  at  hrnnctiootla  wu  long  lino*  noted  b;  Pnal,  Arrlirr  L 
Ophtb^taol.  18^7. 

:  £.  g.,  MorcU  MackallU^  1tux%.  Clin.  8o&,  vol.  i.,  p.  IS,  18«8.     [Vide  TiS  ' 
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either  id  the  Iatt«r  class  of  cases  (the  rarest  of  all)  Ite  of  a  8|)cciiic 
character,  or  the  two  conditions  must  be  merely  coincident :  else 
how  comes  it  that  in  ordinary  goitre  no  such  sequential  cliaoges 
arise? 

723.  Symptoms, — Assuming  that  two  or  more  units  of  tlie  tetreil 
exist,  as  the  basis  of  the  disease,  the  condition  of  the  Torioita 
functions  will  be  found  as  follows : — 

(a)  The  frame  is  generally  tliin,  sometimes  actually  emaciated, 
where  the  disease  has  lasted  long ;  the  sleep  bad,  in  some  ca«es 
excessively  so;  the  countenance,  more  or  less  disfigured  acoinling 
to  the  amount  of  displacement  of  the  eyes,  commonly  wears  a 
dejected,  morose  expression  ;  the  temper  habitually  grows  irri- 
table, and  the  spirits  depressed, 

(i)  The  skin,  occasionally  of  anaamic  tint,  may,  as  I  have  twice 
seen  it,  be  cyanaeraic ;  but  in  these  instances  both  sides  of  the 
heart  were  dilated,  and  tricuspid  reflux  existed  to  a  slight  extent. 
Bronzing  of  the  skin,  analogous  to  that  of  "  Addison's  disease," 
has  in  rare  instances  been  observed  •  ;  a  maculated  eruption  of 
the  scalp  was  noticed  by  Trousseau. 

There  is  no  true  pyrexia ;  but  a  generally  diffused  subjective 
sense  of  heat  (an  important  item  in  the  symptoms,  as  regards  the 
theory  of  the  disease)  is  often  complained  of:  this  may  be  con- 
nected with  free  or  clammy  perspiration, — a  condition  assimilable 
to  the  "  vapours  "  of  women  ceasing  to  menstruate.  The  objective 
temperature,  as  first  shown  by  Cheadle,f  ranges  somewhat  above 
the  par  of  health, — reaching  in  one  of  his  cases  101°  in  the  axilla : 
the  rise  of  temperature  is  found  to  be  bilateral,  and  also  equal  iu 
the  face  and  axillie.     There  is  no  clubbing  of  the  finger-ends. 

(c)  Nothing  special  is  noticeable  in  the  condition  of  the  joints, 
bones,  or  muscles  of  the  limbs. 

(rf)  Inordinate  apj)etite  is  of  pretty  frequent  occurrence ;  there 
is  no  dy8j)hagia ;  primary  digestion  goes  on  without  hindninco; 
diarrhoea  has  been  so  often  noticed,  that  the  idea  of  conncctiou 
with  the  disease  suggests  itself. 

The  liver  gives  no  jjarticular  sign ;  the  spleen  may  oflen  bo 
shown  by  percussion  to  be  enlarged. 

(tf)  Subjectively  a  sense  of  fulness  in  the  chest  is  the  only 
noteworthy  thoracic  symptom ;  the  breathing  is  not  necessarily 
hurrieil,  and  I  have  not  seen  mechanical  interference  with  thu 


•  Rf^liic,  p.  10,  Tmii«I.  of  Virehow,  "Stniinii  Exopbtholmic*.' 
t  SU  Uuurgi'a  lluDliiUl  lJ«iiurU,  vul.  iv.,  p.  183,  ISdtl. 
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trachea  (as  is  common  in  ordinary  bronchocele),  prove  a  source  of 
distress, — the  swelling  is  in  truth  rarely  large.  Paroxj-snial 
dyspnoia  and  a  feeble,  cracked  condition  of  the  voice  may  occur 
from  pressure  on  the  recurrent  nerve.  Epistaxis  has  occasionally 
been  noted. 

(_/)  The  heart-palpitation  is  habitually  of  the  excited,  fretiuent, 
abrupt,  violent  type,  distressing,  but  unattended  with  acuto 
pain  [317].  The  beata  habitually  number  over  100  per  minute, 
and  may  reach  140 — 160  ;  but  the  rhythm  may  continue  perfectly 
regular,  though  sometimes,  as  originally  noted  by  Flajaui,  irre- 
gular. 

The  heart  itself,  natural  in  bulk  at  first,  in  rare  instances 
becomes  dilated  and  hypertrophous,  as  time  wears  on.  Valvular 
mischief,  if  present,  is  purely  accidental :  I  have  not  met  with 
pericarditis  [374].     Tlie  heart-sounds  are,  as  a  rule,  normal. 

The  inferior  thyroid  arteries,  the  carotids,  the  vessels  of  the 
enlarged  gland,  and  sometimes  the  temporals,  pulsate  more  or  less 
violently,  with  objective  thrill.  In  the  gland  itself  the  pulsation 
is  attended  with  a  diastolic  swell.  All  this  is  suijectively  very 
wearying  to  the  snflerer.  Flushing  of  the  fece  (bilateral,  as  for 
as  I  have  seen ),  is  of  frequent  occurrence. 

The  auscultation -results  may  be  singular  enough.  Over  the 
general  mass  of  the  enlarged  thyroid  intermittent,  medium-pitched 
blowing  murmur  may  be  heard,  accompanied  by  a  loud,  lower- 
toned,  contiimous  hum  ;  while  in  the  jugular  district,  at  the  side 
of  the  gland,  whistling  and  roaring  hum  almost  drowns  a  power- 
ful carotid  whiff.  The  disease  has,  in  the  instance  where  these 
sounds  are  audible,  lasted  several  years. 

These  imtients  are  occasionally  distressed  liy  dynamic  pnlsation 
of  the  abdominal  aorta  [763].  GencraUy  speaking,  the  vessels  of 
the  limbs  are  free  from  enlargement  or  excessive  pulsation  ; 
almost  all  ob8er\'erB  insist  on  the  relative  smallncns  and  quietude 
of  lieat  of  the  rodials.  But  J.  W.  Begbie  is  nevertheless  right 
in  affirming,  that  the  vascular  system  throughout  occasionally  pul- 
sates to  excess.* 

The  pulse-respiration  ratio  undergoes  perversion, — a  ratio  of 
120 :  20  or  6  :  1  jiroving  not  uncommon. 

Tlio  pulse-tracing  will  vary  with  the  amount  of  ana>mia  and 
the  force  of  the  heart's  action  at  the  moment;  nolliinir  ilintinc- 
tivo  can  be  oxiKx;ted  in  the  sphygmognun. 

The  suiierficial  veins  over  the  enlarged  gland  are  distended. 
*  VoncuUr  bronubocde,  Ac,  p.  14,  1863. 
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The  jugular  veins  full,  but  non-pulsatile  (unless  independently  of 
the  disc^we)  are  occasionally  the  seat  of  distinct  hum. 

The  blood  is  certainly  sometimes  spantemic ;  but  in  one  of  the 
best-defined  cases  I  have  chanced  to  meet  with  (a  female  aged 
about  twenty-five),  floridness  of  hue  and  deficiency  of  venuus 
murmur  proved  the  absence  of  antemia.  The  state  of  the  blood, 
in  ffict,  calls  for  further  investigation. 

(ff)  I  have  seen  the  lymphatic  glands  under  the  jaw  (and  once 
in  the  axilla)  notably  large ;  but  no  established  relationship  holds 
between  glandular  engorgement  and  the  complaint 

(/()  The  evidence,  as  far  as  collected,  shows  the  urino  is  un- 
affected ;  but  frequent  micturition  is  sometimes  complained  of 

(i)  Neither  is  there  any  necessary  defect  or  disturbance  in  tlie 
genitfl]  functions.  The  catamenia  may  be  perfectly  regular  ;  still 
irregularity  has  not  only  been  observed,  but  has  been  distinctly 
connected  with  variation  in  the  entirety  of  the  cardio-vasculur 
symptoms. 

The  mammro  of  a  male  sufferer  from  the  disease  were  found  in 
one  case  greatly  enlarged,— the  left  organ  hard,  congested  and 
painful,  3'ielded  colostrum.* 

(k)  The  scalp  is  sometimes  tender  to  the  touch,  and  throbbing 
ccpbalagia,  sense  of  fulness  in  the  head,  and  vertigo  may  exist. 
The  temporal  arteries  may  be  over-sized  and  forcibly  pulsatile. 

Nothing  noteworthy  occurs,  as  a  rule,  in  regard  of  motor  func- 
tion. The  "  weakness  of  the  lower  extremities,  amounting  almost 
to  paraplegia,  observed  in  two  or  three  aggravated  cases  "  by  J.  W. 
Begbie,  seems  wholly  exceptional.  In  a  remarkable  case  by 
Morell  Mackenzie  {loc.  cit.)  epileptiform  convulsions  and  mania 
occurred  ;  but  it  is  more  than  doubtful  whether  the  brain-disease, 
on  which  tliese  depended,  can  bo  looked  upon  in  any  degree  as  a 
final  evolution  of  the  nerve-disorder  probably  essential  to  cardio- 
thyroid  exophthalmos. 

These  patients  are  generally  dull  intellectually.  They  form  an 
exaggerated  estimate  of  their  disfigurement  and  of  the  danger  of 
their  disease,  which  probably  leads  t^  the  perversions  in  their 
moral  feelings  and  affections  not  very  unfrequently  observed. 

{I)  Hysterical  symptoms  have  occasionally  been  noticed ;  but 
tlie  disease  may  exist  without  the  slightest  evidence  of  the  kind. 

(m)  Tinnitus  aurium,  with  a  sense  of  disagreeable  throbbing  in 
the  cars,  and  slight  deafbess,  annoy  some  patients. 

The  eyeballs  prominent  and  staring,  to  an  luuount  varying  with 

•  Von  BaavUuw,  quutml  by  Vircliow,  Uic  at.,  p.  It. 
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the  force  of  cardiac  action,  subjectively  feel  full,  but  are  not  the 
Bent  of  pain.  The  protrusion,  as  a  rule  bilateral  and  equal  in 
amount  on  the  two  sides,  may  be  unequal ;  or,  as  observed  by 
PracI,  unilateral  (on  the  right  sfde),  in  three  of  nine  casee. 

The  amount  of  protrusion  may  be  sufficient  to  show  the  con- 
junctiva upwards  of  quarter  of  an  inch  round  the  cornea,  and 
expose  the  insertion  of  the  recti.  Generally  of  slow  production, 
the  prominence  may  occur  suddenly,  as  from  a  violent  fit  of 
cougliing  and  retching.*  Bodily  fatigue  may  temporarily  greatly 
increase  the  protrusion. 

Tliere  is  no  nystagmus,  and  no  squinting;  but  diminished 
p<iwor  of  co-ordinating  the  movements  of  the  eyelids,  when  tlio 
eyes  are  directed  downwards,  has  been  detected  by  Von  Qrafe  and 
M.  Mackenzie. 

Tlie  eyes  look  moist ;  tears  fall  over  the  cheeks.  Singularly 
enough,  the  open  state  of  the  eye,  though  maintainetl  even  in  sleep, 
entails,  as  a  rule,  neither  inflammation  nor  even  injection  of  the 
conjunctiva, — the  inevitable  results  in  the  somewhat  analogous 
case  of  unclosed  lids  in  paralysis  of  the  portio  dura.  Still  I  have 
seen  conjunctivitis ;  ulcerative  keratitis  also  does  sometimes 
occur,  and  the  eye  has  been  damaged  in  some  instances  by  slough- 
ing inflammation. 

Qcntle  and  continued  pressure  will  push  the  eyes  back  into 
the  orbits ;  but  when  the  pressure  is  taken  otf,  they  slip  forwanhj 
again. 

The  sight  is  habitually  onaficcted,  and  the  power  of  visual 
accommodation  maintained.  Still  some  patients  complain  of  en- 
feebled vision,  "  mist  before  the  eyes,"  and  muscnj  volitautes. 

Tlic  pupils  have  l>een  found  in  very  various  states :  natural, 
statically  and  dynamically  (tliis  is  most  common) ;  sluggish ; 
«uUi;ged  ;  contracte<i.  No  unilateral  peculiarity  has  been  re- 
corded. 

The  ophthalmoscope  habitually  fmls  to  show  any  defect  in  the 
optic  disc.     Tlic  clioroiil  is  sf»m»?liuu'S  iiijwted. 

(n)  Facial  neuralgia  has  been  noticed  (Stokes,  loe.  cit.) ;  but  so 
•cidom,  that  any  real  connection  between  the  two  stntcs  seems 
unlikely.  A  sort  of  unilateral  brow-aguo  lias  fallen  under  my 
notice. 

(o)  The  thyroid  gland,  seldom  of  vcrj*  large  dimensions,  thotigh 

*  Adamt,  qnoUd  hy  StolcM,  Di*.  of  Heart,  p,  195,  1854.  The  tmtnuion  carat  on 
In  a  Mnalv  niitlit,  with^Qt  aiiv  frrih  rxcltiuft  raaar  kavuut  ocaunil,  in  a  caae  noordcd 
b;  R.  'Uylnr,  M«<1.  Tiuii*.  May,  1»&6,  r-  &!«' 
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Btrikingly  above  par  in  size,  nodulated,  elastic,  soft  at  first,  but 
disposed  gradually  to  harden,  is  the  seat  of  throbbing  expansile 
thrill,  general  or  limited,  varying  in  amount  at  different  times, 
and  gradually  lessening,  as  the  enlargement  diminishes  in  favour- 
able cases  tending  towards  cure. 

The  acoustic  conditions  within  the  thyroid  area  have  alt 
been  described  [723,  f]. 

724.  Course. — Habitually  the  affection  runs  an  irregular  course, 
— exacerbations  being  connected  with  disordered  uterine  function. 
Improvement  of  all  the  conditions  of  the  disease  may  occur  to 
such  an  extent  as  to  simulate  complete  recover}', — relapse  ensuing 
with  or  without  apparent  cause.  Temporary  increase  of  exoph- 
thalmos, and  even  passing  increase  of  bulk  of  the  thyroid  glaud, 
sometimes  occur  in  the  early  stages  from  excitement  of  the  heart. 
Pregnancy  and  child-bearing  often  control,  and  sometimes  even 
jiromotc  the  removal  of,  the  disease. 

On  the  other  hand,  the  affection  may  advance  steadily  to  a  cer- 
tain point,  and  then  stand  still, — or  it  may  pursue  a  uniform 
course  either  to  recovery  or  to  death. 

Commonly  commencing  slowly  and  insidiously,  the  outbreak 
may  be  sudden,  and  tlie  early  progress  acute.  The  exophthalmos 
esi)ecially  may  form,  as  we  have  seen,  in  a  few  hours.  I  have 
known  initiatory  palpitation  follow  immediately  on  a  miscarriage. 

725.  Duration. — There  is  little  to  be  said  of  a  positive  kind  as 
to  the  possible  duration  of  the  disease.  In  one  case  which  fell 
imder  my  notice,  palpitation  and  exophthalmos  had  existed  cer- 
tainly for  ten,  possibly  for  more,  years, 

726.  Mod4:  of  death.  —  Cardio-thyroid  exophthalmos  docs  not 
destroy  life  per  se, — more  or  less  grave  structural  alteration  in 
the  heart  commonly  contributing  to  the  fatal  issue.  The  observa- 
tions of  Stokes  lead  to  the  conclusion,  that  death  ensues  "  from 
anasarca  and  pulmonary  congestion  as  in  dilated  heart."  But 
cases  are  recorded  showing  that  death  may  be  the  result  of  the 
pure  disease,  either  through  slow  failure  in  nutrition  and  diarrhoea, 
or  more  rapidly  through  cerebral  disturbance. 

In  the  latter  category  appears  the  case  recorded  by  M.  Mackenzie 
{Joe,  at.,  p.  15),  in  which  Lockhart  Clark  found  the  corpora  qa»- 
drigeniiua  and  medulla  oblongata  much  softened,  and  a  drachm  or 
two  of  sanguineous  fluid  in  each  lateral  ventricle. 

727.  Anatomical  appearances.  —  It  can  scarcely  be  said  the 
nfl'cction  i)os8esscs  any  anatomical  character  in  the  true  sense  of 
the  term ;  but  dissection  has  revealed  the  following  conditions 


iDio-rnriiow  exornri 


holding  a  tnoro  or  less  detcnninatc  relationship  to  the  octniil 
complaint. 

T/njroul  (jland. — The  enlargement  of  the  gland  seems  essentially 
to  depend  on  hypertrophy  of  its  structure,  with  enlargement  of 
the  veins  and  arteries,  which  are  thickened  and  tortuous.  Tlio 
size  of  the  mass  (as  we  have  seen),  is  never  ver)'  great. 

In  some  cases,  however,  cystic  development  occurs,  with  inter- 
vening fibro-plostic  strata,  as  in  i>rdinary  goitre; 

Thymus. — This  organ  has  sometimes  been  found  still  present  in 
the  ailult  suflfercr.* 

Sfj/cen, — Although  the  spleen  has  pretty  frequently  been  en- 
largetl,  weighing  in  one  instance  twenty  ounces,!  it  is  doubtful 
whether  the  fact  has  any  real  significance, 

Kifcu. — Opinions  explanator)'  of  the  condition  of  the  eyeballs 
may  be  placed  in  two  groups :  in  the  one  the  eye  is  supposed  to 
lie  changed  in  structure;  in  the  other,  simply  driven  forwards, 
or  allowed  to  slip,  from  its  socket. 

In  the  first  group  we  find  simple  enlargement  of  the  cyeltoll, 
increase  iti  quantity  of  the  aqueous  and  vitreous  humours, 
bydrophtbalmos,  severally  suggested- 

In  the  second  the  list  is  longer,  and  consists  of:  enlargement  of 
arteries;  distention  of  veins,  with  coagulated  blood  over  Uio 
eyeball  (Keith);  loss  of  tonicity  of  muscles  of  the  eyeball 
(Dalrymple) ;  fatty  metamorj)hosis  of  these  muscles  (Von  Itcckling- 
hiuuen)  ;  some  essential  change, 'occasionally  hypurlmphy,  but 
mostly  hyi)enemic  swelling,  of  the  orbital  fat  (Virchow) ;  pres- 
sure on  the  veins  of  the  cervical  muscles  (M.  Hall) ;  congestion 
of  the  arteries  of  the  eye,  but  still  more  that  of  the  ophthalmic 
veins  (J.  W.  Begbie). 

As  for  as  evidence  appears  to  me  to  go,  the  increase  of  orbital 
fat  is  acciilental,  while  the  protrusion  essentially  arise«  from 
arforio-venous  distention.  Probably  too,  as  argued  by  Aran,  tlio 
influence  exerted  by  the  sympathetic  on  the  orbital  muscle  of  II. 
Miillur,  the  action  of  which  is  to  carry  the  eyeball  forwanls,  may 
play  a  j>art  in  the  exfru.sion  of  the  globcj  Tlio  notion  of  its 
dependence  on  hy<lroi)hthalmos,  or  other  organic  change  in  the 
eye  itself,  has  long  been  relinquished. 

Ilcurt. — The  heart  is  either  jHirfectly  free  from  textural  disease, 
or  the  seat  of  various  changes  in  nowise  conni-eted  witii  the 
etwooe  of  the  complaint :  the  former  condition  is  tlic  rule.     The 

*  Harktum,  Tntn*.  Tilth.  Soc.,  1858. 

♦  W.  U.t;lii«,  loc.  eit.,  p.  17.  ';  /l/<t,  p.  19. 
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prolonged  overaction  much  less  frequently  entails  hypertrophy, 
tlian  might  be  expected. 

Arteries. — The  inferior  thyroid  is  greatly  enlarged,  while  the 
superior  retains  its  natural  diameter.  The  aorta  is  not  oftcncr 
atlieromatous  than  in  the  mass  of  people  dying  at  the  same  age. 
The  temporals  undergo  enlargement. 

Nervous  system. — The  lowest  or  the  middle  and  lower  cervical 
ganglia  have  in  some  cases  been  found  enlarged,  hard  an<l  firm 
on  both  sides.  Keith  affirms  he  has  seen  tiiem  tuberculize*!. 
Again,  the  trunk  and  ganglia  of  the  sympathetic  have  been  found 
simply  and  purely  atrophous  ;  or,  along  with  the  recurrent  nerve, 
injected  and  infiltrated  with  serum.  The  medulla  oblongata,  wo 
have  seen,  may  be  diseased;  but  whether  the  two  things  were 
connected  clinically,  or  not,  is  doubtful. 

728.  Causes,  (a)  Predisposing. — The  affection  is  certainly  not 
endemic ;  in  this  respect  difl\;ring  from  simple  bronchocele,  soil 
and  climate  have  nothing  to  do  with  it.  It  scarcely  occurs  before, 
but  often  at,  the  period  of  puberty,  and  during  and  at  the  close  of 
gestation.  Greatly  more  common  in  females,  it  has  so  rarely 
been  seen  in  the  male,  tJiat  Flajani's  earliest  recorded  case 
has  had  few  fellows.  One  of  the  most  remarkalile  of  these  will 
be  found  in  Cheadle's  paper.  It  occurs  both  in  single  and  mar- 
ried peojile,  and  is  often  connected  with  uterine  derangement, 
I  must  note,  liowever,  that  in,  markedly,  the  worst  case  I  ever 
saw  (the  patient  was  single),  the  uterine  functions  were  perfectly 
healthy.  Graver,  in  the  abiding  intensity  of  its  cardiac  element 
esjiecially,  when  ana;mia  (as  it  often  does),  co-exists,  there 
may  not  be  the  slightest  evidence  of  any  such  defect  in  the  blood 
[723,  yj.  The  complaint  occasionally  afflicts  two  members  of  the 
same  family— a  fact  not  without  significance,  in  view  of  its 
absolute  rarity.  Dark  and  fair  people  seem  pretty  equally 
afl'ccted  ;  but,  as  the  proportions  of  the  two  tints  in  the  populations 
furnishing  the  cases  is  unknown,  the  fact  remains  barren  of 
inference. 

(i)  Exciting. — The  observed  exciting  causes  have  been  fright ; 
long-su8taine<l  emotional  excitement;  over-work,  mental  and 
bo<lily ;  continued  effort  (thus,  I  have  known  a  grave  form  of  the 
disease  produced  by  mountain-climbing).  Hysterical  seizures,  l»e 
they  ever  so  severe  and  continued,  have  not  appeared  to  mc 
capable  of  generating  the  complaint, 

729.  Nature. — The  nature  of  the  disease  can  scarcely  be  con- 
sidered established,     if,  on  the  one  hand,  it  be  true,  as  it  actually 
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is,  that  palpitation  tisaally  forms  the  first  link  in  the  chain,  on 
the  other,  that  palpitation  may  hold  on  as  an  abiding  torment  fur 
years  without  sequential  prominence  of  the  eyeballs,  is  a  fact 
familiar  to  all.  So,  too,  extreme  enlargement  of  the  thyroid  may 
exist  without  association  of  pal{)itating  heart  or  prominent  eye- 
balls. The  primum  mobile  of  the  malady  manifestly  lies  deeper : 
there  is  a  something  beyond  its  surface-phenomena.  Now  the 
morbid  anatomy  of  the  aftection  plainly  suggests,  what  physiology 
also  would  teach,  that  disturbed  influenoe  of  the  sympathetic  and 
the  cervical  ganglia  on  the  vaso-motor  system  must  play  an  im- 
portant jiart  in  its  completed  pathogenesis.  But  then  comes 
the  ditBculty,  as  well  shown  by  Cheadle,  that  the  clinical  grouping 
of  the  symptoms  does  not  accord  accurately  with  the  physiology 
either  of  paralysis  or  hyper-excited  action  of  the  cervical  sympa- 
thetic. This  difficulty  will,  however,  probably  bo  removed  by  more 
intimate  acquaintance  with  the  functions  of  this  {)ortion  of  the 
sympathetic,  as  well  as 'of  the  disease  clinically  considere<l ;  so 
too,  of  the  further  stumbling-block,  presented  by  the  bilatcralify 
of  the  phenomena  at  the  clinical  outset  of  the  disease.  Dut 
whether  there  is,  yet  l)ey<>nd  this,  a  disease*!  state  of  a  ccrtjiin 
jxiftion  of  the  spinal  cord  (the  cilif>-spinal  tract),  connected  with 
the  ganglionic  nervous  system,  the  heart  and  the  cervical  vessels,  a* 
forcibly  maintained  by  Laycot-k,  is  undetermined.  The  view  held 
by  J.  W.  Bcgbie,  that  the  action  of  impoverished  blood  on  the 
vaso-motor  nerves  of  the  sympathetic  is  the  real  root  of  the  disease, 
seems  irreconcileable  with  the  clinical  facts,  that  no  trace  of  aniemia 
is  in  some  cases  discoverable, — while,  on  the  other  hand,  aua-niia 
may  exist  for  years,  may  even  destroy  life,  without  aflecting  in 
the  least  the  bulk  of  the  thyroid  or  the  position  of  the  eye-balls. 

In  attempting  to  fix  the  patliogenesis  of  this  affection,  there  is 
yet  another  fact  that  must  not  be  hwt  sight  of,  namely,  the 
occasional  occurrence  of  morbid  pmniincnce  of  the  ey<'balls,  inde- 
^jKsndcQtly  of  any  other  element  of  the  onlinary  tetrad.  A  few 
iCaseahave  come  before  me  in  the  coarse  of  years,  in  which,  in 
association  with  uterine  disturbance  and  very  slight  anaemia,  the 
eyes  have  become  as  distressingly  prominent  as  in  any  case  of  the 
complaint,  we  have  liecn  considering,  though  the  thyroid  gland 
was  of  normal  size  and  the  he«\rt  and  cervical  arteries  models  of 
bcallhy  action. 

730.  DiagjuMis. — It  seems  impossible  this  pecnliar  affection  can 
be  confounded  with  any  other  :  the  day  has  long  passed  when,  as 
ia  a  caae  referred  to  by  tStokcs,  it  could  be  mistaken  for  aneurism. 

0  a 
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731.  Prognosis. — The  complaint  gets  well  in  a  smnll  proportion 
of  cases,  especially  where  not  carried  to  extremes.  Tlie  prognosis 
is  most  favourable,  when  the  patient  is  distinctly  unicmic,  and 
where  emotional  disturbance,  j)hy8ical  strain,  catamenial  disorder 
and  pregnancy  seem  to  have  played  a  part  in  i(s  production. 

732.  Treatment. — The  treatment  consists  in  removing,  as  far  as 
possible,  any  apparent  cause  of  the  disease,  and  indirectly  tran- 
quillizing the  circulation.  Under  various  obvious  circumstances, 
iron  is  the  moat  important  remedy,  and,  in  conjimction  witli 
veratrum  viride,  has  more  tlian  once  in  my  hand.^  freed  the 
patient  from  any  real  distress, — the  thyroid  gland  at  the  same 
time  undergoing  decrease  in  size  and  increase  in  hardness. 

Tlie  local  use  of  iodine  and  of  Kreuznach-ex tract  (so  valuable  in 
comnirm  brouchocele)  has  a]>peared  to  me  to  exercise  no  iufluencu 
on  (he  ciindition  of  the  thyroid,  still  less  on  the  other  jihenomena 
of  the  disease.  But  Cheatlle  reports  a  remarkable  case  {loc.  rit,)  to 
which  a  st^te  of  great  comfort,  if  not  of  actual  cure,  was  cfTecte*! 
by  a  nine  months'  course  of  iodine  internally  anil  externally.  Pal- 
pitation here  distinctly  preceded  the  enlargement  of  the  thyroid. 
In  other  instances,  referred  to  by  him,  iodine  either  proved 
slightly  useful,  or  did  no  harm. 

The  constant  application  of  iced  water  to  the  surface  is  reported 
to  have  sometimes  done  good  service, — and  in  the  acuter  stages 
counter-irritation  ai>pears  to  have  lessened  the  bulk  of  the  gland. 

Tlio  local  use  of  electricity  has  rarely  been  followed  by  these 
notable  changes,  not  uuoften  observed  in  the  treatment  of  common 
goitre.  JI.  Meyer,  however,  reports  four  cn.'^e*  where  "■  brilliant 
results  were  obtained  by  galvanizing  the  cervical  sympaUietic  fur  a 
considerable  time."  • 


The  proposal  to  name  this  disease  after  some  observer  who  had 
strikingly  contributed  to  the  elucidation  of  its  history,  seems  dilli- 
cult  of  adoj)tion  :  Flajani,  Parry,  Von  Baseilow,  Graves,  Stokes, 
Begbie,  would  all  on  different  grounds  be  eutitJed  to  the  dis- 
tinction. 

§  XVII.— THROMBOSIS,   EMBOLISM,  AND    INTRA- 
CARDIAC THROMBI. 

733.  Spontaneous  coagulation  of  the  blood  within  its  reser^'oirs 
and  channels,  ami  translation  of  particles  of  coagula  from  their 
original  site  to  Konie  more  or  less  distant  s]H)t  iu  the  circulating 

*  MrJical  R«eoH,  p.  ]0,  Jaonsr;-,  l$r3. 
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,  where  they  become  impncted,  play  a  large  part  in  the 
Natural  History  of  disease,  and  may,  in  their  general  bearings,  bo 
conveniently  considered  in  the  present  place. 

734.  The  storj'  of  the  manner  in  which  existing  knowledge  on 
the  subject  of  spontaneous  coagulation  an<l  its  possiblo  issues  has 
been  acquired,  is  not  a  little  curious.  It  adds  one  more  to  the 
numerous  examples  of  tlie  resuscitation,  in  the  guise  of  novelties, 
of  old  ideas.  The  facts  are  referrible  to  two  orders, — tliose  bear- 
ing on  the  coagulution-prucess,  and  those  particularly  referring  to 
the  distant  wedging  of  detached  fragments  of  clot. 

Vague  notions  on  both  phenomena  may  be  traceil  from  a  very 
early  period.  Even  Gulcn  seems  at  the  least  to  have  strongly 
suspected  the  grave  part  occasionally  played  by  solidifying  blood 
within  the  vessels.  Nearly  two  centuries  ago  Gould  described, 
with  singular  minuteness,  the  effects  of  coagulation  within  the 
sinuftcs  of  the  dura  mater,  and  even  sought  to  affiliate  some  of  the 
symptoms  of  rheumatism  to  capillary  impaction.*  Again,  the  idea 
of  the  translation  of  particles  of  coagulum  from  one  spot  in  the 
circulating  system  to  another,  and  its  fixture  within  the  latter,  is 
put  with  unmistakeable  significance  by  Van  Swietcn.  A  passage, 
from  this  author's  lucid  review  of  the  causes  and  mechanism  of 
apoplexy,  thus  completely  and  Boccinctly  embodies  the  whole 
doctrine:  "Quwcumque  aanguinem,  lympham,  materiem  spirituum 
ita  mutant,  ut  per  arfcriiU  cerebri  libcre  ire  non  posaint,  scd 
impacta  hcareant :  talia  sunt  swpe, — Polypoaa  in  carotidibus,  ver- 
tebrulibusque  arteriis  coTuretioiiet,  aite  eirca  cor  primd,  sive  intra 
ipsum  cranium,_/a^<tc."  t 

Nevertliclcsa,  if  these  views  ever  made  any  impre&sion,  it  cer- 
tainly was  short  livetL  All  ideas  of  the  kind  fadi-d  out  of  memory 
for  half  a  century, — when  tlie  new,  or  modern,  pcritKl  of  this  history 
seems  to  have  bccq  initiated  by  Lcgroux.  In  1827  Lcgroux  pub- 
lished two  cases  of  gangrene  of  the  hntid  and  fore-arm,  presumedly 
caused  through  instantaneous  oblilenttion  of  the  brachial  artery 
by  a  fragment  detached  from  a  coagulum  in  the  heart ;  he  further 
generalise*!  the  idea  of  the  migration  of  parlicles  of  clot  through 
the  entire  arterial  system.}  Ue  was  followed  by  Allilwrt  in  the 
following  year  with  the  account  of  a  case  of  gangrene  of  an  ujiper 
extremity,  caused  by  arterial  occlusion  with  particles  identical  in 


t  O.  r«n  S« 
EJ.  PariuU.  1771. 
i  'Thttn  de  r«ru,  13  A«nt,  1837. 
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character  with  coagula  found  in  the  left  auricle.*     Next  apj 
the  observations  of  Louis  (1S37),  of  Lediberder  (1837),  and 
Baron,  whose  essay,  incorporating  cases  by  all  three,  was  prinfe 
in  1838.t    Then  follows  tlic  evidence  given  l)y  John  Taylor  in  his 
Lectures  on  Pericarditis,  sliowiug  that  exudation-products,  borne 
from  the  right  ventricle  into  the  pulmonary  artery,  might  efTe^ 
tually  plug  its  minute  branches,  as  well  as  the  ca])illarie8  of  vario^| 
viacera.J     After  this  comes  the  contribution  of  Paget,  the  earliest 
general  account  in  our  language  of  the  coagulation-process  in  tlifc 
pulmonary  artery. §  ^ 

But  it  must  be  confessed,  that,  despite  these  various  contribu- 
tions, and  the  significance  claimed  for  them  by  tlieir  authors, 
general  doctrine,  they  so  plainly  taught,  made  but  little  ndvan^ 
And  it  was  reserved  for  Virchow  in  1846-7,  wliile  applying 
old  terms  thrombosis   and  thrombus  to  the   coagulation-proce 
and   resulting    coagulum,    and   inventing   those  of  embo/u.t  and 
embolism  to  signify  the  det^iciied  fragment  and  the  circumsfauc 
of  its  detachment  and  circulation,  to  finally  establish  the  place! 
these  phenomena  in  pathology.  || 
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735.  Mechanism  o/thromtosis. — The  more  important  conditiot 
under  which  arrest  of  the  Idood-flow  may  result  in  the  fonnatioa 
of  a  thrombus,  may  be  tabulated  in  the  following  manner  : — 


Sm. 


Intra-Cordiac. 


Intra- ArterUl. 


Blood-stasis  and  Tuhombosis. 

MKCBAKinL 

Obstruction  in  pulmnnary  cajiillaries, — cliiclly  pneumonic. 
Stagnation  frcmi  fiiilin);  cardiac  cxpulsivo  |Hiwcr,  UiidiiiK  to  < 

tolinn, — fausml,  for  example,  hy  iirolouneii  nimftia  (p.  402). 
InllaiutuatioD,  endocanlial  ; — dircillii  Iroin  ruiicliriiinj^  of  >>urfit 

imiirtclly  from  cubolic    obalrucliun   of  piilmouurjr  cupil 

cau&cil  by  itself. 
Certain  condition!)  of  the  blood,— eirperially  hyperiniwii. 
'  Inflammation,  with  roughncsx  and  exudation- proilarts. 
FisKuros  ;  cracks  ;  uncrunneasea ;  calcareous  concretions,  lamelfi 

gpicniar,  lie. 
■u    V.     ill  Intrinsic— Tumonr-prearore. 
InflueniSs   i  li»<rin«ic-Ligaturej,  needlea.  mechanical  pr 
(     Ac. 


*  Recherchea  nir  una  occliuion  pen  oonnua  des  Taiaiaaux  arterieU,  ha.  Th>iM  <{• 
Pari*,  Avril,  1828. 

t  Arcliivea  0<Sn.  de  Midedne,  Mai,  1838. 

J  Ijincel,  184.^,— orally  earlier  [<08,  i]. 

S  Med.  Chir.  Trnns.,  1841. 

II  Id  Keiuem  Arctiiv.  Later  came  the  observations  of  Rirlcei,  on  the  lodgment  in 
the  cerebral  veatiels  of  fihriuous  particles  bnnio  through  the  circuUtiou  Irom  the  lelt 
■ids  of  the  heart  (Med.  Chir.  Traiis.,  Ufi). 
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!  Obstructed  oimiUlion. 
AItcn<<lcatn)>o«ition  of  the  blood  :  in  anivinia  ;  phthuis  ;  conrales- 
cpncu  frotii  acuta  diaeasrs,  aa  pneumonia  -.  th«  pupr^ienil  state. 
Falling  cardiac  power,  combined  with  other  cauaea  of  aluggiah 
circulatiim— as  iu  pulniouarj-  artery  186*]. 
iDinihp«'tio  bIoo<l'Slat««  — Kheumatistn,  puqiura,  acurry. 
Morbid  fioisona,  ^.(^.^(landcri,  pynba-Diia.gaDgrsniia,  septicemia,  fte. 
Fulluwiug  on         I  PrsjjnicnU  of  distant  throuiboa. 
embolic  iiniiaction,  I  Porticloa  of  exudation-matter  or  bard  r^gets* 
caused  by  (      tion. 

736.  The  effects  of  thrombosis  vary  in  all  conceivable  degrees. 
Tliron)bo8iii  may  be  instantaneously  fatal  (or  at  least  associated 
with  iustantaneous  death),  when  its  seat  is  the  pulmonary  artery  ; 
jirove  rajiidly  fatal,  when  occurring  in  the  cerebral  veins  and 
sinuses ;  it  may  produce  a  simulation  of  paraplegia,  when  aris- 
ing in  tlie  abdominal  aorta ;  cause  sudden,  extreme,  and 
intensely  painful  swelling  of  the  lower,  or  more  rarely  an  upper, 
limb,  in  the  course  of  phthisis,  or  during  convalescence  from 
typhoid  (Pyerian)  fever,  followe<l  by  more  or  less  enduring  hard- 
ness and  over-bulk  of  the  part ;  or,  from  the  peculiarity  of  its 
locality  and  the  slightncss  of  its  amount,  its  effects,  if  any,  may 
bo  practically  untraceable. 

737.  Thrombi  forming  within  the  heart  and  in  the  pulmonary 
arter)'  are  the  only  varieties  of  blood-clot,  tliat  require  special 
notice  in  this  volume  :  to  the  description  of  the  former  W8  at  onoa 
proceed ;  an  account  of  the  latter  will  be  found  elsewhere  [8631. 


Intra-carouc  Throhbi. 

738.  Coagnlation  of  blood  within  the  heart  may  occur  either 
after  dwitli,  or  in  acta  mortis,  or  during  life,  and  at  various  periods 
more  or  loss  distant  from  its  actual  close.  The  characters  of  tiie 
resulting  coagula  are  for  the  most  part  well-defined,  and  clearly 
signilicant  of  the  date  of  their  formation,  whether  ;^C(rf  nuTrf^m, 
intra  imnirm,  or  ante  mortem.  But  it  nmst  be  confi'ssed  that 
instances,  on  the  whole  exceptional,  every  now  and  then  occur, 
wherein  it  uppiurs  impiissible  to  fix  with  certainty  the  [icriod,  at 
which  tlio  coagulation-process  really  sot  iu. 

739  (a).  PiMt-mortcm  carifty. — To  tliis  variety  l)clong  masses 
of  variable  size,  con.*i8ting  commonly  of  a  stnitutu  of  loose, 
gelatinous  and  more  or  less  watery-looking,*  pale  straw-coloured, 
soiui-trausparcnt  fibrinc,  coating  (commonly  on  the  up{icr  surfitce), 

*  SepaiBtlon  of  arruui  frvni  the  riot  very  orrtainly  eontiiiiiea  nfter  aomatic  death,— 
the  di^ca*  to  which  it  uccun  probably  vaiying  wiUt  uuiuervaa  omditioua  at  |it««nl 
imkoowii. 
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or  not,  grumouB  currant  jelly-like  coagulum  of  variable  consis- 
tence,— the  two  being  easily  separable  by  washing,  when  lK)tli  are 
present.  Structureless,  uon-Iamiuated,  interlaced  or  not  among 
the  musculi  pectinati  and  columnaj  carncre,  but  non-adherent  to 
the  endocardial  surface,  free  from  even  the  earliest  indications  of 
an  attempt  at  vascularisation,  these  concretions  are  notably  more 
common  on  the  right  tlian  the  left  side  of  the  heart. 

Or,  if  at  the  period  of  death  the  blood  have  been  notably 
deficient  in  fibriue,  as  in  all  hypinotic  diseases ;  or,  if  its  tibrino 
have  been  of  non-plastic  quality,  as  in  various  heteraemic  acute 
specific  diseases,  of  extremely  adynamic  type;  or  in  alkaline 
poisoning,  as  long  since  shown  by  Magendie  ;•  or,  if  the  manner  of 
death  have  been  calculated  to  obstruct  coagulation,  dark  gnimoas 
currant-jully  looking  masses  may  alone  be  found, — distinct  sejiara- 
tion  of  the  fibrine  not  occurring  at  all. 

And,  further,  the  clotting  j)roce88  may  fail  to  take  place  even 
in  nn  inceptive  or  imperfect  manner :  the  blood  may  remain 
whoUy  fluid,  as  in  cases  of  death  by  lightning ;  by  suddenly  fatal 
nervous  shock  caused,  for  instance,  by  a  violent  blow  at  tb 
epigastrium ;  or  by  chloroform.  Suddenness  of  death  seems  one 
element  in  entailing  this  condition  of  the  blood, — but  obviousljTj 
only  one. 

(b).    Variety  format  shartli/  before  and  in  the  act  of  dcot/i. — 
Fibrinous  coagula  formed  shortly  before  death  are  nou-waterj, 
firm,  opaque,  eitlier  laminated,  and  fibrillated,  or  granular  or  lumpy,! 
uou-imiform  in    tint,  being   in  some  parts  pale  flesliy-looking, 
in  others  yellowish,  or  slightly  greenish  ;  marked  on  the  surfac 
with   blood-spots  or  even  quasi-vascular  looking  streaks,  more  oi 
less  firmly  ailherent  to  the  endocardium,  and  becoming  rough  and 
shreddy  in    the  process   of  eeparaliou    tlierefrom.     Occasionally 
they  completely  fill  the  compartment,  tliey  occupy.     They  may  l>i 
of  uniform  consistence  throughout  tlieir  mass  :  or  if  the  diathcti 
conditions  of  the  individual,  tlie  manner  of  death,  or  the  atmos 
pheric  state  be  favourable  to  rapid  physical  and  chemical  change, 
(he  fibrine  may  soften,  even  become  fluid,  centrally ;  and  under 
the  latter  circumstances  bear  the  most  deceptive  naked-eye  re- 
semblance to  pu8.t  fl 
To  tliese  characters  Richardson  has  added  the  presence  of  a^ 

•  lectures  on  Uip  Blood,  Uiicet,  1830. 

+  Viilc  Art.  Advciititiniii  I'nxliu'tK,  I'yo.  of  Annt.  and  Thysiolopy,  p.  114,  1818;  heraj 
will  br  fomi'l  till'  distiiii:tivi-  niorka  lictwe«n  ucniiiiio  piia  uiid  aoftriiMl  Ahiiur.  ItJ 
K'MTin  of  lat4?  years  to  b«  forgotten  that  the  duiliiicUoo  iu  ijUcMiuu  U  mi  old  as  tbel 
day  uf  Dupuy troll. 
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simple  or  spiral  groove  on  the  outer  surface,  or  a  central  canallcula, 
caused  by  the  blood-current.* 

Now,  precisely  in  proportion  to  the  degree  of  perfection  of  these 
characters  will  the  certainty  arise,  that  the  coagula  presenting  them, 
wore  really  formed  before  death  ;  and  the  conviction  will  be 
strengthened,  if  they  arc  found  on  both  sides  of  the  heart  But 
on  the  other  hand,  I  am  persuaded  cwigula  having  all  the  elMiractcrsi. 
of  the  first  variety  (a),  are  sometimes  produced  immediately  prior 
to  and  during  the  dual  struggle. 

And  there  is  a  very  striking  appearunco  in  some  of  these  coagulu 
which,  though  habitually  an  index  of  ante  vwrtem  formation,  may, 
I  tliink,  be  met  with  in  rare  cases  of  post' mortem  coagulation.  I 
mean  that  perfect  cast  of  the  pulmonary  valves  which  is  occasion- 
ally seen  on  the  exterior  of  a  thnmibus  filling,  closely  grasped 
and  surface-moulded  by,  the  infuudibulutn  uf  the  right  veutjiclo, 
the  pulmonary  artery  and  both  it^  main  divisions.!     I  demur  to 

.the  coniinunly  received  opinion,  that  such  moulding  necessarily 
signifies  fonnation  prior  to  death,  because  I  have  found  it  dis- 
tinctly defined,  where  the  manner  of  dissolution  had  been  irrecon- 
cilable with  the  notion  of  cardiac  thrombosis. 

(c).  Variety  J'ormetl  at  a  mart  or  Use  distant  period  be/ore  deatA, 
— Tlie  appearances  of  this  variety  vary  considerably.  Sometimes 
tl»e  concretion  consists  of  very  firm  stratified  fibriue,  more  or  less 
markedly  vascularised,  and  so  firmly  adherent  that  it  can  only  bo 
removed  by  the  8cal))e],— the  endocardium  invariably  undergoing 
injury  in  the  process. 

Or,  again,  the  concretion  occors  in  the  form  of  masses  of  various 
shapes,  globular,  elotjgated,  ovoid,  sessile,  or  }>edunculated  ;  rang- 
ing in  size  from  a  pin's  head  to  a  walnut  and  upwards ;  in  colour 
whitish,  j)ale  dirty  straw,  greenish,  yellow  red,  or  reddish  yellow  ; 
iu  structure  obscurely  fibrous,  laminated,  granular,  and  lumpy  or 
amorphous  ;    invested  witli  a  membranous  coating  identical  in 

' physical  attributes  and  continuous  with  the  adj:u"ont  endocardium. 

This  variety  of  concretion  is  not  vascularised ;  it  has  been  sup- 

K>sed  to  undergo  nutxit  ion-changes  through  imbibition  from  the 

Surrounding  blood.  SidineitrecipitiUion,and  even  a  rude  imitation 
uf  bone-formation,  may  occur  interstitially  within  its  substance. 

The  Viiriety  just  describe*!  is  solid,  and  of  more  or  less  closely 
uniform  consistence  throughout.      Hut  there  is  another  form  iu 
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which,  while  the  globular  outline  and  mOde  of  endocardial  attach- 
ment are  identical,  the  concretion  is  hollow  aiid  sac-like.     The 
contents  of  the  sac  are  fluid,  like  water  and  blood  mixe<I,  or  lc<s« 
of  wine,  or  of  yellowish-green  hue  and  puriform  look.     Somedmoa 
the  interior  cavity  is  sub-divided,  giving  a  multilocular   aspect. 
The  cause  of  the  sacculated  appearance  is  simply  the  softening  of 
the  central  portion   of  the   original   solid  fibrinous  mass, — the 
colouring  mutter  of  the  blood,  associated  in  different   amountA, 
giving  the  various    tints  to  the  fluid.      The  wall  is  often   very 
thin,  and  its  actual  rupture,  with  efl'usion  of  the  contained  fluid, 
has  in  rare  instances  been  observed.     These  saccular  concretions 
may  occur  in  any  of  the  heart's  cavities ;  they  are  said  to  form 
most  frequently  in  the  left  ventricle, — it  has  occurred  to  me  to 
observe  them  oftenest  in  the  auricles,  attached  to  the  a]>pcDdioe& 
They  are,  absolutely  speaking,  rare  in  all  situations.     They  may 
be  attached  to  the  general  tract  of  the  endocardium  or  to  its 
valvular  portions.     In  the  latter  case,  freijuently  pedunculated, 
their  varying  relationship  to  the  connected  orilice  may  give  rise  to 
very  peculiar  physical  signs  [616]. 

(d).  Lastly,  fibrine  may  also  be  deposited  from  the  blood  at 
various,  more  or  less  lengthened,  periods  before  death,  in  the  form 
of  small  wart-like  masses,  or  so-called  ve-t/etations.  The  moet 
frequent  seat  of  these  bodies  is  on  the  surface  and  at  the  edges  of 
the  aortic  and  mitral  valves ;  but,  though  exceedingly  rare  at  the 
right  side  of  the  heart,  there  is  no  part  of  the  endocardial  surface 
on  which  they  are  not  occasioniilly  seen.  Smooth  or  jagged, 
rounded  or  amorphous,  they  adhere  either  to  an  apparently  un- 
broken endocardial  surface,  or  to  fissures  in  the  membrane,  or 
amid  the  columnaj  caruea:  and  the  cordse  tendineae. 

Once  deposited  from  the  blood,  the  fibrine  undergoes  inspissa- 
tion  and  hardening  in  the  majority  of  instances, — though  the 
clinical  history  of  cases  sometimes  seems  to  prove,  they  may 
maint4»in  an  unchanged  condition  of  softness  for  years.  It  does 
so  in  this  way :  a  given  murmur  has  existed  for  years, — tlie 
patient  dies  of  an  independent  affection,  and  to  explain  the  mur- 
mur a  soft  fibrinous  vegetation  is  found  on  the  surface  of  a  valve. 
In  some  cases  they,  on  the  contrary,  become  firmly  fibroid  op 
pseudo-cartilaginous  in  aspect,  or  undergo  calcification  or  psuudo- 
QBsification. 

740.  CauMS  and  mechamsm. — Whatever  be  the  ultimate  form 
ossumed  by  a  cardiac  concretion,  it  originates  simply  in  coagula- 
tion of  the  blood.      In   some  cases  tJie  process  is  sudden  and 
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effected  on  a  large  scale,— in  others  slow  and  of  very  limited 
extent. 

The  conditions  promoting  the  necessary  coagulation  are  referri- 
ble  to :  (a)  obstructed  movement  of  the  blood  through  the  heart ; 
{pi)  anomalous  com|)08ition  of  the  blood  ;  (c)  endocarditis. 

(a)  Obstruction  of  the  intra-cardiac  current  may  result  from  all 
varieties  of  valvular  impediment ;  from  general  dilatation  and  all 
conditions  tending  towards  aaystvlism ;  from  local  pouching  and 
aneurism ;  from  mere  roughness  of  surface,  caused  by  tissuring 
or  otherwise ;  and  from  pressure,  especially  on  the  right  side  of 
the  heart,  by  uietliastinal  tumours  or  sacculations  of  the  aorta. 
Altliough  from  (he  foelilcncss  of  contractile  power  of  a  fattily 
mctamor|)hoscd  heart,  stagnation,  with  sequential  clotting  of 
the  blood,  might  be  expected  to  be  of  freijueut  occurrence,  it 
actually  proves,  so  far  as  1  have  seen,  to  l>e  rare  :  a  fact  probably 
explicable  by  some  peculiarity  in  the  crasis  of  the  blood,  lu 
exhausting  diseases  of  various  kinds,  provided  the  fibrine  be  not 
seriously  reduce<l  in  plastic  quality,  coagulation  may  take  ]ilitce 
towards  the  close  of  life. 

(6)  Among  the  anomalous  conditions  of  the  blood  favouring 
the  clotting-proc-ess,  foremost  stands  the  hj'perinosis  of  sthenic 
inflammations  and  certain  specific  affections.  In  rheumatic  fever, 
cMup,  and  especially  in  pneumonia  (as  originally  insisted  on  by 
lioitilluud)  the  chances  of  serious  obstruction  in  the  right  heart, 
llirough  the  formation  of  non-soluble  thrombi,  add  materially  to 
the  other  sources  of  danger  common  to  those  affections.  Separa- 
tion of  the  fibrine  is  also  favoured  within  the  heart  in  certain 
forms  of  poisoning  of  the  blood,  as  in  common  pyoha>mia,  or  in 
that  sequential  to  glanders.  In  anwniia,  just  as  spontaneous 
[coagulation  occurs  in  the  veins  of  the  lower  extremities  and  in  the 
■inaaes  of  the  dura  mater,  so  is  it  occasionally,  though  rarely, 
effected  within  the  heart 

(c)  However  observers  may  vary  in  their  estimates  of  the 
frequency  with  which  notewortliy  clotting  occurs  in  acute  endo- 
cjmlitis,  the  mechanism  of  its  occurrence  is  plain  enougli. 
Itoughucss  of  surface,  produced  by  deposition  of  lymph,  and 
occasionally  by  minute  fissuring;  the  hyi>erinotic  crasis  of  tJie 
blood ;  the  poisoned  condition  of  tliat  tluid  arising  from  tJio 
inflammation-products,  which  aro  thrown  into  the  general  current 
from  the  endocardiiU  surface ;  and  the  ol«truct.ion  of  circulation 
from  valvular  difficulty,  all  contribute  their  share  in  effecting  the 
result. 
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741.  Ejects. — Cardiac  thrombi  produce  certain  eflfects,  when 
fixed  to  the  surface ;  they  produce  others  through  their  separation 
in  totality  or  in  fragments  thereform. 

(1.)  Attached  but  partial/i/  mobile. — Tlie  effects  of  thrombi,  wlien 
iti  this  condition,  essentially  obstructive,  vary  witJi  tlieir  size, 
their  precise  situation,  especially  in  respect  of  the  orifices,  and 
their  rapidity  or  slowness  of  formation.  Nothing  can  be  rnoro 
singular  than  the  degree  to  which  large  masses  may  be  tolerated 
within  the  heart,  proviiled  their  growth  has  been  a  work  of  time. 
Tiie  case  of  huge  encephaluid  tumour  of  the  right  auricle,  referred 
to  in  a  former  place  [588],  where  no  single  cardiac  symptom  had 
ever  occurred,  until,  from  altered  relationship  of  the  mass  to  the 
orifices  of  the  auricle,  fatal  obstruction  was  instantaneously  pro- 
duced, suOiciontly  illustrates  tlie  statement.  The  projection  of 
an  iutra-aurlcular  recent  thrombus  into  the  tricuspid  orifice,  iu 
such  manner  that  it  becomes  impacted,  may  cause  instantjineously 
fatal  syncope.  I  have  known  this  oceur  without  any  real  sejiara- 
tiou  of  the  obstructing  portion  of  the  clot  from  its  main  maas. 

The  singular  manner  in  which  a  state  of  orifice,  permitting 
reflux,  may  be  converted  by  coagulum-deposit  into  one  of  pure 
obstruction,  is  elsewhere  proved  [G36]. 

If  a  coagulum  he,  as  it  were,  semi-fixed  in  situ  by  a  long 
pedicle,  it  may  float  in  and  out  of  an  orifice,  in  such  fashion  as 
now  to  obstruct  the  onward  current,  now  to  cause  reflux  [616]. 

(2.)  Detachment  and  embolism. — If  a  coagulum  of  some  size  be 
separated  iTOVi\  its  attachments,  constant  risk  of  its  becoming  im- 
j>acted  in  an  orifice,  so  as  to  cause  sudden  and  fatal  obstruction, 
ensues.  The  fact  has  been  observed  at  the  mitral  <irifice.*  Such 
detachment  may  take  place,  while  the  coagulum  is  yet  mode- 
rately soft,  or  after  it  has  undergone  more  or  less  complete 
calcification. 

More  frequent  is  the  detachment  of  minute  fragments  of  soft 
clot  or  firm  vegetation,  which,  borne  into  the  bluod-current,  either 
pulmonary  or  aortic,  eventually  reach  a  spot,  beyond  which,  from 
the  narrowness  of  the  vessel,  their  further  progress  becomes  an 
impossibility.  Under  these  circumstances  one  of  two  things 
happens :  either,  after  having  impeded  the  local  circulation  for  a 
time,  the  minute  coagulum  breaks  up,  dissolves,  passes  on  and 
leaves  the  interior  of  the  vessel  free;  or  the  little  fragment 
remains  fixed  as  a  permanent  plug,  exciting  inflammation,  coagu- 
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lation,  or  liasmorrhage,  according  to  the  special  textural  condi- 
tions of  the  spot.  Buch  are  the  general  conditions  of  embolism 
springing  from  the  heart. 

T42.  Plii/sical  Siijns. — The  physical  signs  of  abrupt  and  exten- 
sive intra-cardiac  thrombosis  are,  on  the  whole,  sufficiently  charac- 
teristic, especially  when  taken  in  association  with  their  conditions 
of  origin.  It  is  to  be  remembered,  certain  of  these  signs  are  prin- 
cipally to  be  found  on  the  right  side  of  the  heart,  as  the  ordinary 
sejit  of  the  clotting  process. 

(a)  Tlie  impulse  may  retain  the  characters  existing  prior  to 
thrombosis  ;  if  regular,  it  may  remain  so :  or,  as  is  moro 
common,  sudden  irregularity  occurs,  affecting  force  as  well  as 
rhythm. 

(A)  Extension  of  pcrcussion-dulness,  mainly  to  the  right  of  tlio 
sternum  (I  have  known  it  reach  beyond  the  nipple),  is  invariably 
demonstrable,  where  the  heart's  previous  outline  had  been  well 
ascertained. 

(<r)  Obscurity  of  the  normal  soumls — a  coufiised  state  of  their 
toning — marked  inequality  in  their  strength  with  successive  beats 
of  the  heart,  signify  the  difficulty  of  the  blood-movement  througli 
the  organ.  These  peculiarities  are  belter  defined  on  tlio  right  than 
the  left  side. 

If  murmur  have  pre-existed,  this  may  be  intensified,  lessened, 
or  annulled :  all  will  depend  on  the  precise  relationships  of  the 
clots,  the  orifices,  valves,  and  tendinous  conls :  or  new  murmur,  or 
murmurs,  obstructive  or  reflux,  or  both,  may  form.  Of  such  dc 
now  murmurs,  the  systolic,  basic,  and  infra- basic  variety,  trans- 
mitted to  the  left  supra-basic  region,  and  indicating  obstruction 
both  in  the  infundibulum  of  the  right  ventricle  and  at  Uie  pul- 
monary orifice,  is  by  far  the  most  common.^  Greatly  less  frequent 
(I  have  not,  for  my  own  part,  met  with  a  positive  example),  is  the 
l^arallel  murmur  indicative  of  obstruction  in  the  left  ventricle, 

(rf)  Acute  emphysema  of  the  lungs  is,  according  to  tlic  olwerva- 
tiuns  of  W.  B.  Richardson,  clinically  demonstrable  as  an  effect  of 
•  he  deficiency  of  blood  in  the  rspillaries  of  the  alveoli.  He  seems 
to  admit,  however,  that  signs  of  acute  emphysema  are  almost 
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limited  to  chiklhood, — being  exchauged  for  tliose  of  congestion  in 
the  adult  (op.  cit.  p.  16). 

743.  Sijtnptonia. — The  symptoms  of  intra-cardiac  thrombosis 
must  of  uecessity  vary  with  the  rapidity  with  which  the  process  is 
clfccted, — witli  the  localization  and  bulk  of  the  resulting  thruiubi, 
— and  with  the  local  and  systemic  state  of  the  individual  at  the 
time  of  its  occurrence. 

(fit)  The  symptoms  of  clot- formation,  when  occurring  iu  ita 
gravest  form,  as  an  evolution  of  endocarditis,  have  already  been 
set  fortli  [414].  We  need  not  here  detail  tliem  again  :  suffice  it 
to  add  that  tJae  quality  of  the  symptuflis  will  be  essentially  tl)o 
same,  no  matter  under  what  circumstances  coagulation  takes  place 
acutely  on  an  extensive  scale. 

(i)  In  less  urgent  cases,  both  as  regards  the  actual  amount  and 
rapidity  of  coagulation  and  the  condition  of  the  heart  prior  to  its 
occurrence,  the  symptoms  are  much  less  grave.  An  increase  iu 
the  amount  uf  pre-existing  chest-symptoms,  especially  of  dyspncpii, 
dusky  lividity  of  surface,  distension  of  the  external  jugular  veias, 
and  increased  frequency,  witb  variously  perverted  rhythm,  of  tho 
pulse,  representing  the  tumultuous  action  of  the  heart,  ensue. 
Spongy  tumidness  of  the  base  of  the  neck,  such  as  that  habitually 
significant  of  pressure  on  the  intra-thoracic  veins  by  tuniour  or 
aneurism,  is  sometimes  observed ;  or  actual  ccdema  may  biko 
place  in  that  situation, — or,  on  the  contrary,  be  first  seen  about  tho 
feet.  Whatever  amount  of  general  distress  may  have  pre-existed 
undergoes  more  or  less  marked  increase. 

Continual  nausea  and  vomiting  have  occasionally  been  observed 
for  several  days  before  deatli,  in  persons  whose  hearts  contained 
coagiila  evidently  formed  during  life  :  they  have  been  looked  on 
as  symptoms  of  coagulation.  But  the  mode  of  connection  of  tho 
two  things  is  not  clear ;  concretions  may  certainly  form  without 
disturbing  the  stomach,  while  unquestionably  prolonged  nausea 
will  promote  intra-cardiac  stagnation  and  clotting  of  the  blood. 

744.  Duration  of  life. — Plainly  it  must  be  impossible  to  lay 
down  any  general  rule  concerning  the  time  life  may  hold  on,  after 
thrombosis  has  commenced  witliin  the  heart  Everything  will 
depend  on  the  conditions  of  the  process. 

(«)  If  coagula  form  so  as  to  obstruct  the  right  infundibuhim  and 
orifice  of  the  pulmonary  artery,  death  is  known,  as  matter  of  occa- 
sional fact,  and  whether  as  eft'ect  or  coincidence,  to  have  occurred  in- 
stantaneously. But  what  brief  time  the  thrombus,  found  in  tlm 
vessel,  may  have  taken  tu  reach  the  bulk,  etUcient  for  syncopal. 
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and  perfected  pulmonary,  obstruction,  is  unknown :  no  gnido  is 
to  1)0  obtained  from  symptoms. 

(i)  Even  where  a  thrombus  is  uol  per  se  fatnl  at  once  througli 
its  manner  of  localization,  cessation  of  life,  in  canus  clearly  fntal 
tlirough  the  influence  of  rapid  and  extensive  ("lotting  within  the 
heart,  generally  follows  very  sliortly  on  the  process.  I  have 
known  death  occur  in  sixteen  hours  after  the  physical  signs  first 
distinctly  indicated  new  intra-cardiac  obstruction,  proveil  post 
mortem  to  have  depended  on  coagula.  Life  is  rarely  prolonged 
beyond  the  third  day.  But  we  must  remember,  that  the  onua  of 
destroying  life  is  in  these  cases  commonly  shiired  by  some  grave 
pre-existing  disease,  endocarditis,  pneumonia,  &c.  The  actual 
consummation  of  death  may  with  these  antecedents,  also,  be 
eventually  instantaneous, — from  syncope  caused  by  eflbrt  or  even 
slight  movement. 

(<r)  Where,  on  the  other  hand,  the  process  is  slow  and  on  a 
limited  scale,  life  may  bo  prolonged  considerably, — nay,  if  the 
formation,  even  in  certain  situations  of  most  perilous  influence,  bo 
very  slow,  existence  may  not  be  demonstrably  shortened  by  the 
occurrence. 

{d)  Very  large  solid  formations,  as  we  have  already  seen,  form 
within  either  auricle,  and  either  instantaneously  destroy  life 
through  change  of  position,  without  having  given  any  previous 
indication  of  their  presence ;  op  induce  anomalously  associated 
pulmonary,  cardiac  and  systemic  symptoms  for  months  preceding 
the  fatal  issue,  itself  eventually  caused  by  a  tit  of  mixed  asphyxia 
and  syncope.* 

745.  Di(u/nogis. — Tlic  local  signs  and  genend  symptoms  of 
nervous  shock  to  the  heart,  the  local  signs  and  systemic  effects  of 
intra-cardiac  obstruction,  plus  the  existence  of  the  blood-states 
already  enumerated  [^S.")],  make  up  the  groundwork  of  diagnosis 
in  cases  of  extensive  and  serious  coagulation. 

It  is  almost  unnecessary  to  say  Uiat  in  the  characters  of  the 
murmur  or  murmurs,  arising  out  of  the  obstruction  of  thn>mbi, 
there  is  nothing  sjKXMally  distinctive.  Tlie  circumstances,  under 
which  the  murmur  occurs,  furnish  the  main  guide  to  its  mechanism. 
Its  systolic  rhythm  and  manner  of  transmission,  either  in  the 
line  of  the  pulmonarj*  artery  or  of  tin-  nurta,  arc  obviouitly  value- 
less aa  exclusive  evidence. 

Thrombosis  on  the  loft,  much  less  frequent  Uian  on  the  right 


*  Vide  UM  by  B.  Donglu,  Ed.  Med.  Jounul,  Ajiril,  IM8. 
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side,  differs  symptomatically  from  the  latter  in  its  tendency  rather 
to  congest  the  pulmonary  than  the  systemic  capillaries.  The 
difference  is,  so  far,  precisely  the  transcript  of  what  is  observed 
severally  in  cases  of  chronic  mitral  and  tricuspid  impediment. 
But  going  further  than  even  tricuspid  reflux,  thrombosis  of  the 
right  heart  may  eventually  almost  wholly  deprive  the  pulmoti 
capillaries  of  blood. 

In  cases  of  acute  endocarditis,  I  know  of  no  moans  by  whiji 
coagulation  can  with  surety  be  distinguished  from  rujjturc  uf  ii 
valve  or  ulcerative  destruction  or  rupture  of  a  tendinous  cord. 
The  effects  of  cardiac  shock  are  the  same  in  all  three  eases ;  so 
are  the  physical  signs  identical :  indeed  this  must  be  so,  as  clot- 
ting to  greater  or  less  amount  will  of  necessity  occur  around  the 
injured  spot  of  the  valvular  apparatus. 

For  the  mode  of  deturminiug  the  time  of  origin  of  endocardial 
murmurs  I  must  refer  to  a  former  place  [417]. 

746.  Fropiosis. — The  prognosis  of  coagulation  within  the  heart 
is,  as  far  as  existing  knowledge  guides  us,  grave  in  the  extreme. 
In  truth,  it  has  not  occurred  to  me  to  witness  more  than  two  or 
three  coses,  where  the  diagnosis  appeared  to  be  established  with  a 
fair  amount  of  surety,  and  where  disappearance  of  the  symptoms 
and  physical  signs,  with  present  recovery  of  the  patient,  took 
place.  And  even  in  these  instances,  inasmuch  as  the  diagnosta 
could  not  be  esteemed  wholly  unopen  to  objection,  my  evidence 
of  recovery  is  not  so  satisfactory  as  might  be  desired. 

747.  Treatment, — The  measures  to  be  adopted  in  cases  of  endo- 
carditic  thrombosis  have  already  been  described  [419,  b].  And 
these  measures  may  be  had  recourse  to  in  all  acute  inflammatory 
diseases,  where  coagulation  occurs,  especially  on  the  right  side  of 
the  heart.  Where  the  left  cavities  are  the  seat  of  stasis,  I  should 
expect  more  advantage  from  free  dry  cupping  of  the  chest  gene- 
rally, than  from  any  other  local  agency.  In  chronic  diseases  with 
languid  circulation,  the  risk  of  coagulation  should  be  averted  as 
far  as  possible  by  abstiiiniug,  at  least  in  any  quantity,  from  the 
use  of  nauseant  medicines  and  digitalis,  the  obvious  effect  of  which 
must  be  to  slacken  the  circulation.  Blood-letting  should  also  be 
refrained  from,  unless  under  some  urgent  necessity.  The  in- 
fluence of  diluents,  recommended  for  the  purpose  of  rendering  the 
blood  less  coagulable,  can  scarcely  be  trusted  to, — and  by  pro- 
ducing a  watery  plethora  they  may  do  more  harm  than  good. 

748.  Small  quantities  of  carbonate  of  ammonia  aud  of  bicar- 
bonate of  pota«8,  taken  two  or  three  times  a  day,  seem  to  me  the 
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most  promising  prophylactic, — perhaps  the  chief  practical  in- 
ference, secured  to  therapeutics  through  Magendie's  tremendous 
destruction  of  canine  life,  in  illustration  of  his  Lectures  on  the 
Blood. 

But  the  crasis  of  the  blood  must  of  course  always  be  taken 
into  consideration ;  the  iron  and  fibrinous  diet  essential  in  spa- 
naemia  would  be  utterly  out  of  place,  where  a  disposition  to 
hyperinosis  could  be  traced. 
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SECTION    I.— AORTA. 

§  I. — SIMPLE    DYNAMIC   PULSATION. 

749.  AoBTio  pulsation,  or  abdominal  or  epigastric  pulsation  or 
palpitation,  as  it  has  been  variously  called,  is  a  peculiar  fuuctioiml 
oftection  of  the  aortn,  essentially  constituted  by  more  or  less 
throbbing  action  of  the  vessel.  Although  very  positively  oliserv- 
able  in  the  thoracic  aorta  (I  have  met  with  it  in  tlie  arch  of  tlie 
aorta,  the  innominate  and  right  subclavian),  the  affection  is  best 
known  in  the  abdominal  division  of  tlie  vessel. 

750.  Symptoms. — (a)  Pulsation  at  tlie  epigastritira,  more  or 
less  constant,  but  aggravated  by  various  influences,  such  as  brisk 
movement,  nervous  excitement,  irritation  of  the  bowels,  or  con- 
stipation and  dyspeptic  disturbance,  is,  as  its  title  indicates,  the 
prominent  feature  of  the  complaint.  In  rare  instances,  complete 
intermission  of  the  throbbing  action  may  occur  from  time  to 
time, — a  fiict  important  in  respect  of  diagnosis.  When  strongest, 
the  pulsatile  movement  is  attended  with  a  feeling  of  sickness  or 
faintness,  or  pseudo-globus ;  there  is  no  actual  pain  experienwMj, 
except  the  adjacent  parts  be  accidentally  extra-sensitive.  Tlio 
epigastrium,  however,  always  bears  pressure  worse  than  in  iiealthy 
people,  and  may  be  extremely  tender. 

(b)  The  constitutional  efl'ects  of  aortic  pulsation  are  sometimes 
Bufficieutly  serious :  it  increases  already  existing  "  uervoiisnt'ss ;" 
excites  apprehension,  or  obstinate  conviction,  on  the  part  of  the 
patient,  of  the  existence  of  deep-seated  organic  disease  ;  dfjirivcs 
liiiu  sometimes  of  the  power  of  taking  exercise,  and  interferes  willi 
digestion,  whence  arise  loss  of  ap{ictitc  and  emaciation  :  and  some 
jiaticnts,  constantly  dwelling  on  the  symptom,  magnifying  its 
iiuportauce,  and,  fancying  tiiat  bystanders  must  notice  it  as  well 
as  themselves,  acquire  an  utter  distaste  for  all  society. 

There  is  no  pyrexia ;  the  radial  pulse  presents  no  distinctive 
character;  and  if  there  be  anytliing  spwial  in  the  pulsation  of  (1 
femorals,  the  peculiarity  is  equally  shared  by  both  vessels. 
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751.  Phjaieal  tigns. — (a)  In  well-marked  cases,  pulsation  may 
be  easily  seen  at  the  epigastrium,  especially  in  thin  people ;  rarely 
at  the  umbilicus,  (i)  The  hand,  laid  on  the  surface  in  (he  course 
of  the  vessel,  receives  a  forcible  forward  impulse,  slapping  rather 
than  heaving,  jerking,  quick,  abrupt,  without  distinctly  expansile 
character,  but  bounding  and  free, — varying  in  degree  from  an 
action  so  trifling  as  to  be  scarcely  perceptible,  to  one  sufficiently 
powerful  to  shake  the  bed.  As  a  rule,  there  is  no  lateral  expan- 
sion to  be  felt ;  but,  if  hardened  tissue  lie  on  the  confines  of  (he 
artery,  such  expansion  may  at  the  least  be  closely  simulated. 
Unless  the  blood  be  anaemic,  no  thrill  is  to  be  caught.  The  vessel, 
if  the  patient  be  very  thin,  may  be  reached  on  either  side  by  the 
fingers,  and  slightly  moved  laterally,  (c)  The  transverse  limits  of 
the  vessel  under  percussion  are  natural ;  but  it  must  be  confessed 
this  is  a  fact  very  difiicult  of  establishment,  though  it  may  be 
tolerably  easy  to  assure  oneself,  there  is  no  great  extent  of  saccular 
or  fusiform  enlargement :  the  abdominal  wall  should  first  be 
steadily  depressed  for  a  minute  or  so,  all  gas  and  faecal  matters, 
as  far  as  possible,  pushed  sidewards,  and  the  outline  of  the  artery 
then  carefully  sought  for  by  percussion  varying  in  firmness  aud 
direction  of  stroke.  (</)  Aortic  pulsation  may  exist  in  tlie  highest 
degree  without  murmur, — a  single  systolic*  impulsive  sound  being 
alone  audible;  or  a  systolic  and  a  diastolic  sound  may  be  heani, 
the  latter  the  fainter  greatly  of  the  two.  Or,  what  is  more 
common,  a  single  8)-8tolic  blowing  murmur,  prolonge<l  slightly, 
roogh  and  sharj),  whiffing  or  whipping  in  quality,  is  peroeive<!, — 
the  more  marked,  the  greater  the  pressure  exercised  on  the  front 
of  the  v(»8el.  Such  murmur  may,  however,  in  rare  instances,  be 
hoanl  in  the  Inmlwir  region  behind.  Until  lately,  I  sujiijose*!  that 
the  discovery  either  of  double  or  of  diastolic  munnur,  in  the  course 
of  the  aorta,  positively  indicated  disease  in  ita  coats ;  but  I  now 
know,  by  a  case  observed  with  great  interest  during  life,  that  there 
may  be  intense  aortic  pulsation,  with  diastolic  murmur,  although 
the  Teasel  be  perfectly  free  from  disease,  and  in  calibre  below  the 
average.  lu  the  instance  rvferre<l  to,  however,  the  pancreas  was 
foand,  after  death,  enlarged  and  hardened,  and  had  pressed  some* 
what  on  the  vessel  in  the  site  of  the  raunnur.f 

7;V.i.  Anatomical  conditions. — It  hasbcou  ai;guc<l  by  m>i<  '   - 

logists,  on  llic  ground  of  the  limitation  of  the  abnormal  i  u 

*  In  npnlyitig  thu  XnitM  nyitolie  aiul  dUnUilic  to  rawk  th*  rhythm  of  Mandj  »D<i 
raiimiurt  m  th«  urUriiw.  I  iDt«D<i  to  ngnifjr  (vncbronlsm  with  the  *ystoU  uul  duatui* 
of  Iht  kntrl,  unIrM  th«  rnntniT  be  (Ut«d  axprruly. 

T  GoiUog,  U.  C.  U.,  FctnilM,  vol.  v.,  p.  ISO. 
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to  certain  Bpota  of  tbe  vessel,  that  local  organic  change  ma^t 
exist.  As  to  positive  evidence,  there  is  but  little  collected.  In 
some  of  the  few  post-mortem  accounts  recorded,  affirmation  is  abso- 
lutely made  that  the  vessel  was  in  all  respects  sound ;  in  others, 
that  its  walls  were  flaccid  (but  as  cause  or  effect  of  the  pulsation?) 
in  yet  others,  thin.  I  know  from  observation  it  may  be  texturally 
sound, — and  eveu  one  negative  case  is  invaluable  in  a  question  of 
the  kind.*  Pressure  from  adjacent  parts,  if  sufficient  to  reduou 
the  calibre  of  tlie  vessel,  seems  very  distinctly  to  jiromoto  its  un- 
due action.  The  pulsation  may  certainly  change  in  precise  site 
from  day  to  day  almost ;  and  in  rhythm  the  local  throb  differs 
distincliy,  sometimes,  from  that  of  the  heart  and  of  the  general 
tract  of  the  vessel  itself.  All  this  jjoints  to  purely  dynamic 
essence;  and  the  affection  seems  to  consist  of  an  excited  state  of  { 
local  motor-innervation,  commonly  of  reflex  mechanism.  It 
would  be  unjustifiable  to  deny  the  prnliability  that  a  morbid  state 
of  the  vascular  coat«  may  occasionally  act  as  the  first  link  in  the 
chain  of  that  reflex  mechanism  ;  I  have  seen  well-marked  atheroma 
in  a  case  of  the  species,  f  But,  on  the  other  hand,  there  is  iio 
necessary  connection  between  such  local  arterial  disease  nnd 
morbid  pulsation  ;  every  day's  experience  exhibits  grave  calcifica- 
tion of  (he  abdominal  aorta,  in  jiersons  who  have  been  perfectly 
free  from  the  dynamic  complaint. 

In  some  instances  the  entire  of  the  abdominal  tract,  and  the 
iliac  and  femoral  arteries  are  involved.  J 

753.  Causes. — The  predisposing  and  exciting  causes  of  aortic 
palpitation  are  sufficiently  various.  While  the  complaint  is  not 
80  common  in  ordinary  hysteria  and  spinal  irritation  as  might  Ihj 
expected,  it  accom))nnies  many  utero-ovarian  diseases,  witli  pelvic 
and  abdominal  neuralgite ;  may  follow  on  anremia  of  all  modes  f»f 
origin ;  occasionally  attends  plethora,  sthenic  and  asthenic ;  and 
is  induced  in  some  susceptible  frames,  by  green  tea,  strong  coffee, 
tobacco,  and  similar  agents.  Though  by  no  means  constant  iu 
that  affection,  it  is  not  unoften  observed  iu  cnrdio-thyruid 
exopthalmos  [723,  /"].  Various  disordered  states  of  the  chylo- 
poietic  viscera  produce  it — simple  dyspepsia,  flatulence,  and  hc{>atic 
disturbances  among  the  number ;  bnl  special  jirouencss  to  tlio 
complaint  probably  exists,  where  causes  so  slight  suffice  for  itn 
generation.      Acute  inflammation  of   the  stouiath,  l>owel8,  and 


•  Go.iiiig,n,  c.  n.,  loc.  rii. 

t  C'«mph«ll,  U.  C.  H.,  F«ih»Im,  vol.  tt.,  p.  281 
t  UariiUoD,  U.  C.  H.,  Malet.  toL  xiii.,  \\.  S7. 
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pcritoDteum,  as  insisted  on  by  Stokes,  and  chronic  gastritis,  as 
chiefly  illustrated  by  Faussett,  sometimes  produce  very  marked 
s3Tiipathetic  action  of  the  abdominal  aorta.  Pressure  of  all  kinds 
directly  on  the  vessel  takes  an  important  place  among  its  causes ; 
I  have  known  an  accumulation  of  faeces  in  the  transverse  colon 
induce  it  in  an  aggravated  form. 

As  far  as  my  experience  goes,  the  affection  is  quite  as  common, 
and  as  distressing,  in  males  as  in  females. 

764.  Duration. — Aortic  palpitation,  once  fairly  developed,  is 
with  difficulty  got  rid  of.  Baillie  was  probably  right  in  the 
opinion  that,  though  it  might  vary  in  amount,  it  seldom  dis- 
appeared altogether.  The  chances  of  complete  cure  are  greatest, 
where  anaemia  lies  at  the  root  of  the  evil ;  but  even  here  there  is 
no  certainty  of  such  result* 

755.  Dia^osis. — (a)  A  very  little  care  will  distinguish  pulsa> 
tion  of  the  aorta  in  the  epigastrium  from  the  epigastric  pulsation 
of  a  downward-displaced  heart,  or  an  enlarged  right  ventricle :  it 
is  unnecessary  to  dwell  on  the  distinctive  marks. 

(Jb)  The  real  difficulty  consists  in  ascertaining  with  positivenesa 
whether  a  given  condition  of  abdominal  pulsation  be  purely 
dynamic  or  dependent  on  a  dilated  state  of  the  vessel 

Now,  first,  if  genuine,  well  devtloped,  sacculated  aneurism  exist, 
the  pulsation  is  expansile,  heavy,  powerful,  slow,  and  apjtears 
kept  back,  as  it  were,  by  some  restraint  behind  it,  instead  of 
bounding  freely  forwards  ;  thrill  is  occasionally  to  be  felt,  and  a 
tumour,  with  dulncss  under  percussion  nearly  commensurate  with 
its  size,  is  discovered.  A  harsh,  grating,  hollow  murmur,  systolic, 
of  the  characters  elsewhere  described,  audible  in  front,  may  also 
sometimes  l>o  detected  along  the  spine  iK>steriorly.  All  this  is 
acconipanie*!  with  pain  more  or  less  wearing  or  agonising ;  and 
the  determination  of  the  true  nature  of  the  case,  proves,  as  A  rule, 
sufficieutly  easy. 

But,  secondly,  to  distinguish  between  incipient  fusiform  dilata- 
tion or  sacculation  on  the  one  hand,  and  dynamic  pulsation  on  the 
other  is,  I  believe,  oflen  matter  of  impossibility.  A  man,  aged 
■bout  thirty,  was  sent  to  University  College  Hospital  by  Siordet, 
for  an  opinion  on  the  nature  of  the  epigastric  pulsation  nnder 
which  he  suffered.     So  nearly  balanced  was  the  evidence,  that  I 


•  Bnipkenl.ury,  U.  C.  H..  MkIm,  toI.  ».,  p.  M,  ll»rrh.  IR.SO— •  raw  of  IhU  etun 
I  nw  tlii*  pitirDt  agun  in  the  antaiun  of  IMS,  ha  wu  th«n  pnrticklly  free  frum  tli* 
cuinpUlut ;  bot  b*  urns  ■  third  tim*  umler  my  nnlirv,  Miirch  15,  1859,  uxl  bail 
tlicu  bMD  igun  (ufforiog  itirtilil}'  from  it  for  apwanb  of  fnur  jtrt. 
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did  not  venture  to  pronounce  an  opinion  in  one  direction  or  tlidi 
other.     Now  the  inclination  of  that  evidence,  such  aa  it  was,  toMJ 
rather  for  dynamic  than  structural  disease;  yet  in  about  eighteen! 
months  later  the  patient  came  under  my  notice  within  a  week  orj 
BO  of  his  death  from  one  of  the  largest  aneurismal  sacs  I  have! 
seen.     Per  contra,  there  is  a  case  in  the  hospital  books,*  in  wbicli 
after  very  careful  and  repeated  examination,  the  diagnosis  of  in- 
cipient aneurism  of  the  vessel  was  set  ilowu  in  dubitAtive  fashion,  j 
with  a  note  of  interrogation ;  and  though  the  symptoms  greatly 
improved  under  the  rest  and  medical  appliances  of  the   hospital, , 
they  never  did  so  in  a  sufficiently  positive  manner  to  iDduce  mej 
to  modify  the  diagnosis  into  one  of  simple  pulsation.     Now  this' 
woman  was  killed  by  a  street-accident  two  years  later  (in  August, 
1861);  aud  her  aorta,  though  somewhat  thin  and  atheromatous,! 
proved  to  be  wholly  free  from  dilatation,  t     I  find  it  stated  in  myl 
notes  that,  at  the  close  of  the  patient's  stay  under  my  care,  thdl 
source  of  impulse  was  confined  to  a  narrow  surface  at  or  near  the 
median  line. 

And  there  are  occasional  extra  sources  of  perplexity,     Thu8,I 
where  an  aorta,  healthy  in  itself,  is  pushed  forwards  by  an  enlargedj 
vertebra,  or  a  tumour  oouuected  with  the  spine — or  where  an 
indurated  mass  lies  in  front  of,  or  to  either,  or  both,  sides  of  the 
vessel,  lateral  expniision  may  be  simulated,  the  murmur  may  be 
harsh,  tbough  not  grating, — while  local  pain  and  general  eniacia-~j 
tion  may  lie  produce<l  by  the  organic  morbid  state,  whatever  it  \»A 
superadded   to  the  pulsation. J     Under  these  circumstances,  thoj 
dilficulty  of  diagnosis  may  be  extreme.     It  appears  from  tho  casQJ 
just  referred  to,  that  even  the  discovery  of  diastolic  mnrmur  in  the  i 
vessel,  that  is,  synchronous  with  its  own  systole,  will  not  prove 
the  existence  of  aneurism  positively  ;  still  such  murmur  very  rarcdy 
attends  inorganic  pulsation.     As  a  rule,  too,  the  murmur  of  the 
latter  origin  is  inaudible  in  the  loins  ;  but  that  of  aneurism  may 
l)e  similarly  limite<l  to  the  front.   The  sex  of  the  patient  may  give 
accidental  aid ;  for  aneurism  of  the  abdominal  aorta  is  very  rare  fl 
in  the  female,  aortic  pulsation  common, — the  gravest  cxamj)le8  of  ™ 
functional  palpitation  I  have  met  with,  have,  however,  been  in 
males.     Again,  the  existence  of  haamic  murmur  in  the  heart. 


i 


•  rampMl,  TT.  C.  H.,  Females,  vol.  xv.,  p.  251,  Sept  1859. 

+  I  ani  indebted  for  the  opp<)rtauity  of  exjuniniog  the  sort*  to  the  kindnfiM  of  Mr. 
Miller,  huuae-Mnrgenn  at  the  time. 

X  Lucas,  U.  C.  H.,  Femalna,  toI.  xt.,  p,  S12  ;  here  simple  pulsation  wai  tnn*- 
mitted  suma  incbes  to  the  right  of  the  nicdiau  line  throngh  tumour. 
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thoracic  aorta,  and  Tcins  may  assist  also ;  but  it  may  tend  to 
deceive  too,  for  the  subject  of  aneurism  is  not  exempted  from 
becoming  anemic. 

To  sum  up  then :  in  ordinary  cases  the  diagnosis  is  easy ;  in 
Bfime  rare  instances  it  will  be  well  to  watch  the  signs  for  a  time 
before  risking  an  opinion  ;  and  to  positively  afBrm  the  absence  or 
presence  of  slight  peripheral  dilatation  of  the  coat*  of  the  vessel 
(fig.  1,  p.  476),  may  every  now  and  then,  even  after  prolonged 
ob8er\'ation  of  the  patient,  remain  impossible. 

A  very  remarkable  example  of  aortic  pulsation,  combined  with 
moveableness  of  the  left  kidney  once  fell  under  my  notice.  The 
most  interesting  facts  of  the  case  were,  that  when  the  kidney  lay, 
or  was  brought  by  the  hand,  in  front  of  the  tlirobbing  vessel,  the 
proper  substance  of  the  organ  itself  not  only  seemed  to  pulsate 
strongly,  but  with  an  action  most  distinctly  expansile  to  the  fecL 
I  learned,  in  truth,  in  a  manner  never  to  be  forgotten,  the  danger 
of  trusting  to  the  seemingly  "  expansile  "  character  of  any  given 
pulsating  action,  as  distinctive  of  true  aneurismal  beaL  The 
peculiarities  of  each  of  the  two  affections  in  this  case  threw  light 
on  the  diagnosis  of  both  ;  and  there  was  no  difficulty  in  forming 
an  opinion  of  their  nature. 

Little,  if  any,  diagnostic  help  of  a  sure  kind  can  be  expected  to 
be  furnished  by  the  radial  sphygmograms  (cii/e  Appendix). 

Abidingly  lowered  tcm{}craturo  of  the  inferior  extremities 
would  argue  strongly  in  favour  of  aneurism  rather  than  of  dynamic 
l>ul8ation. 

750.  Protasis. — It  is  inferrible,  from  the  foregoing  account, 
that  our  promises  must  be  cautious  as  to  the  duration  or  eventual 
curability  of  the  complaint.  But,  though  it  may  be  sufficiently 
tormenting  to  embitter  existence,  no  instance  is  probably  adducible 
of  it«  ha^dng  destroyed,  or  even  of  its  having  ostensibly  shortened, 
life. 

767.  Treatment. — In  the  majority  of  cases,  the  treatment  of 
aortic  pulsation  directs  itself  to  tiie  removal  of  its  causca, — such 
as  spaniemia,  spinal  irritation,  gastric  or  intestinal  disturbaoce,  ox 
leucorrhoea. 

The  management  of  the  affection  in  view  of  its  ncrve-mechAnism 
should  be  conducted  as  follows : — all  8u.'4poct«<l  articles  of  food, 
strong  tes,  and  coffee,  and  similar  stimulantji  should  be  forbidden, 
and  a  plain,  nutritious  diet  rigidly  adopted,  with  but  littk-  vegetable 
or  other  substances  that  promote  flatulence.  An  ocrcosiunul  warm 
aperioot,  with   somo  carminative    a(\junct   ia  advisableu     Aoti- 
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spasmodic  mediciues  afford  relief  to  the  symptom,  though  they  fail 
to  reacli  its  cause ;  of  these,  valerian,  aether,  ammonia,  assafoetida, 
and  musk  may  be  employed.  Sedatives,  such  as  lettuce,  couiuiu, 
and  hyoscyamus,  may  be  given  in  alternation  with  others  of  tie 
class  acting  more  especially  on  the  heart,  namely  aconite,  veratnxm 
viride,  and  hydrocyanic  acid.  Digitalis  and  chloral  prove,  both  of 
them,  though  on  different  principles,  servicable.  Bromide  of 
potassium,  or  of  ammonium,  sometimes  exercises  a  singularly  con- 
trolling influence  over  the  pulsation,  but  only  for  a  lime.  These 
medicines  are  beneficially  combined  with  tonics,  where  the  general 
indications  for  such  agents  jireseut  themselves. 

The  application  of  some  four  or  five  leeches  to  the  epigastrium 
sometimes  distinctly  tranquillises  the  pulsating  vessel, — even 
where  no  fair  suspicion  exists  of  the  presence  of  gastritis  in  any 
form.  Dry-cupping  I  have  sometimes  found  beneficial,  however 
difficult  of  explanation  the  fact  may  appear.  Anodyne  embroca- 
tions, bellatlonna  plaster,  and  the  endermic  use  of  morphia  in  the 
in  the  sorobiculus  cordis,  moderate  the  arterial  action. 

Change  of  air  and  travel,  moderate  exercise,  daily  friction  of 
the  skin,  the  shower-bath,  sea-bathing,  or  the  tepid  salt-water 
bath,  and  in  fact,  all  hygienic  influences,  that  strengthen  the 
nervous  system  and  improve  the  health  generally,  are  among  th« 
most  effectnal  agents  in  the  management  of  obstinate  cases. 

§  II. — nVPEIUiSTHESIA   OF  THE  AORTA. 

758.  Hyperresthesia  of  the  aorta  may  exist  in  all  degrees  bctwe 
downright  neuralgia  and  mere  unnatural  consciousness  of  pulsa- 
tion. 

759.  There  can  be  no  doubt  that  calcification  of  the  vessel  is 
sometimes  the  source  of  severe  pain  in  its  tunics,  especially  when 
the  circulation  is  excite<l.  Such  pain  has  occasionally  boon  con- 
founded with  that  of  genuine  angina  pectoris.  It  has  occurred  to 
me,  as  highly  probable,  that  the  peculiar  pains  felt  in  the  limbs  by 
certain  phthisical  patients,  and  which  very  decidedly  do  not  follow 
the  course  of  the  nerves  connected  with  the  spinal  system,  may 
depend  on  excess  and  per%'ersion  of  vaso-sensory  innervation. 
They  are  sometimes  spoken  of  by  the  suffererfl  aa  intermittently  or 
romittently  rhythmical. 

760.  Unnatural  consciousness  of  the  action  of  the  vessel  (and 
undue  sensitiveness  of  the  kind  may  extend  to  a  great  portion  of 
the  arterial  system),  is  a  source  of  annoyance  to  some  hysterical 
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women-     I  have  known  the  same  symptom,  precisely,  conipliiinc*! 
uf  in  anomalous  states  of  the  nervous  system  in  the  male. 


{  UI. — INFLAHHATION  OF  THK  AORTA. 
ACUTE  AOBTrnS. 

761. — Acute  aortitis  is  a  rare  discusc,  at  least  as  far  as  demons- 
tration of  its  existence  goes  ;  it  apjMiars  to  be  singularly  uncom- 
mon, where  it  might  be  frequently  expected  to  occur,  namely,  in 
connection  wit!)  acute  endocarditis. 

762.  P/itfsieal  signs. — The  signs  of  this  affection  are  obscure, — 
at  least  in  the  present  state  of  knowledge.  Violent  pulsation  of 
the  vessel,  and  tumultuous  action  of  the  heart,  sometimes  exist; 
it  is  very  probable  that,  if  lymph  bo  deposited  to  any  extent  on 
the  lining  membrane,  thrill  may  bo  perceived,  where  the  vessel 
uears  the  surface  of  the  chest.  In  a  well  marked  case,  recorded 
by  Parkes,*  an  extremely  loud,  rough  systolic  murmur  continued 
audible  from  the  third  dorsal  vertebra  quite  down  to  the  lumbar 
ri^on — a  murmur  obviously  due  to  the  passage  of  the  bIoo<l  in  the 
vessel  over  a  surface  roughened  by  patches  of  lymph.  In  this 
instance  the  pulse  was  irregular  and  small,  but  the  aortic  orifice 
was  contnictcd,  and  otherwise  diseased,  and  tlie  heart  in  a  state  of 
dilated  hypertrophy  ;  it  does  not  appear  that  in  the  uncomplicated 
inflammation  the  pulse  becomes  irregular. 

703.  Symptoms. — Intense  general  uneasiness  and  jactitation  are 
very  usual  symptoms ;  diffused  tenderness  of  the  skin  has  been 
noticed  by  Bright ;  rigors  announce  the  onset  of  the  disease  ;  and 
Bizot  insists  on  the  significance  of  general  acute  a-dema  of  the 
trunk,  arms,  legs,  and  face.  Dyspnoea,  it  ap{)ejir8,  may  be  absent, 
when  the  disease  is  simple ;  yet  it  is  difficult  to  conceive,  that  the 
vessel  can  be  inflamed  to  any  extent  without  affecting  the  respira- 
tion :  generally  speaking,  other  afl'ections,  directly  implicating  the 
iwtton  of  the  lungs,  co-exist  From  some  observations  Ijy 
Corrigan,  it  would  apj)ear  that  inflammation  of  the  mouth  of  the 
aorta  may  induce  a  series  of  pseudo-anginal  symptoms  ;  but  on  the 
other  hand,  that  such  is  not  a  necessary  effect,  is  shown  by  Parkes's 
case.  Pain,  with  sensation  of  heat,  in  the  course  of  the  vessel, 
folt  both  anteriorly  and  posteriorly,  on  the  level  of  the  lumbar 
spine,  has  occasionally  proved  a  prom^ient  feature.  Syncopal 
tendency  and  apprehension  of  imme<liate  death  were  noticed  by 
Corrigan.  Of  the  state  of  tJie  urine  nothing  is  known  ;  yeX,  as  we 
*  Medical  Timw.  Ftb.  3S,  1890. 
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shall  presently  see,  this  is  probably  a  matter  of  considerable  im- 
portance. 

764.  Mode  of  Death, — Chevers,  who  has  worthily  laboored  on 
the  diseases  of  the  vessels,  infers  from  collated  cases,  that  death 
occurs  in  acute  aortitia  with  extreme  prostration,  sharpened  or 
bloated  and  livid  features,  cold  and  discoloured  surface,  rapid  in- 
distinct pulse,  stertorous  respiration,  swollen  extremities,  and 
duskiness  of  the  superficial  veins;  the  patients  die  comatose,  and 
altiigetlier  with  the  aspect  of  persons  destroyed  by  an  animal 
poison.  There  is  an  asthenic  variety  of  the  disease,  too,  in  which 
the  symptoms  are  adynamic  from  tlie  outset 

765.  Diagnosis. — It  will  probably  be  generally  conceded  that 
the  elements  of  a  positive  diagnosis  of  acute  aortitis  are  yet  to  be 
found.  If  narratives  may  be  implicitly  trusted  to,  cases  occur 
where,  supervening  on  other  affections,  acute  or  chronic,  acute 
aortitis  produces  no  obvious  effect  except  increased  irritability  and 
distress :  clearly,  the  diagnosis  of  the  disease  could  not,  under 
such  circumstances,  be  ventured  on.  Pain,  thrill,  and  pulsation 
in  the  course  of  the  vessel,  with  arterial  murmur  coasting  the  spine, 
and  answering  in  localisation  neither  to  a  murmur  of  the  aortic  nor 
of  the  mitral  valves,  would  be  the  conditions,  coupled  with  great 
general  distress  and  pyrexia,  most  nearly  warranting  the  diagnosis 
of  the  disease.  But  it  is  needless  to  point  out  the  varieties  of 
states  that  might  stimulate  the  entire  series,  except  the  aortic 
murmur ;  and  in  respect  of  this  murmur,  tlie  possibility  of  its  do- 
pending  on  chronic  disease,  proclaims  the  necessity  of  caution. 

According  to  Bizot,  cedema  of  the  trunk,  arms,  face,  and  lower 
extremities  occurring  acutely,  without  functional  disturbance  of 
any  organs  but  those  of  the  circulation,  indicates  acute  aortitis. 
But,  on  the  one  hand,  I  have  seen  the  anatomical  evidences  of  acute 
aortitis,  where  no  anasarca  had  occurred  ;•  and,  in  like  manner, 
I'arkes's  case,  one  of  the  most  indubitable  on  record  in  regard  of 
anatomical  characters,  proves  absolutely  that  the  disease  may 
exist  in  perfection  without  any  such  cedema  :  while,  on  the  other 
hand,  Bizot  has  not  taken  into  consideration  the  state  of  the 
kidneys  in  his  patients.  Now,  in  one  of  the  three,  "  Bright'a 
disease  "  appears  to  have  been  jwsitively  present ;  and  in  the  other 
two  we  have  no  assimincc  that  it  was  absent.  Bizot's  observations 
were  made  before  renal  diseases  were  either  clinically  or  ana- 
tomically paid  much  attention  to. 

I  *  CunpiuD,  17.  C.  H.,  Feniiies,  rol.  Yi.,  ]>.  41.  H 


CBRO.vrc  AORTITIS. 


473 


766.  Protasis. — Aortitis  may  prove  verj'  rapidly  fatal ;  it  has 
certainly  destroyed  life  in  three  or  four  days,  when  occurring  in 
association  with  other  less  serious  states.  The  transparence  of 
exuded  lymph  furnishes  the  best  measure  of  the  recency  of  the 
disease.  Of  the  prognosis,  all  that  can  be  said  is,  that  as  persons 
die  of  various  diseases  with  the  evidences  of  chronic  inflammation 
in  the  vessel,  either  acute  aortitis  sometimes  fails  to  kill,  or 
chronic  aortitis  sometimes  pursues  a  chronic  course  from  the 
outset :  both  propositions  are  probably  oa-asiunally  true. 

767.  TreaXmenL — (a)  Were  the  existence  of  the  disease  upon 
fair  grounds  even  sus|>ectcd,  it  would  seem,  active  measures  should 
without  delay  be  had  recourse  to.  Venesection  or  free  cupping  in 
the  course  of  the  vessel  in  the  front  of  the  chest  and  along  the 
spine,  or,  if  tiie  disease  have  occurred  in  a  very  low  state  of 
system,  dry-cupping  have  been  held  to  be  measures  essential  to 
safety :  the  real  efficacy  of  blood-letting,  however,  remains  un- 
jiroveo.  Counter-irritation,  by  the  application  of  a  long  narrow 
blister  along  the  left  vertebral  groove  (which  may  be  usetl  also 
for  the  purpose  of  applying  morphia  endermically),  has  theoretical 
argument  in  its  favour;  for  the  mass  of  tissues,  inter^-ening 
between  the  skin  and  vessel,  is  in  all  probability  sufficiently  great 
to  render  the  effect  of  the  blister  antagonistic. 

{b)  The  internal  medicines,  deserving  of  most  confidence,  are 
opium  and  tartarised  antimony  :  if  the  excitement  of  tlio  heart 
and  vessel  were  very  great,  aconite,  digitalis  or  acetate  of  lead 
might  be  simultaneously  adminstered.  The  utility  of  mercury  is 
more  than  questionable.  A]>erients  and  saline  diaphoretics  are 
worthy  of  attention  as  adjuvants. 

In  employing  these  and  otlier  measures  the  practitioner  must 
never  lose  sight  of  the  constitutional  state. 


CHBONIC  AORTITIS. 

T'lS.  Tliickening  of  the  coata  of  the  aorta,  nndue  vascularity  of 
the  outer  membrane,  unevenness,  roughness,  puckering,  furrowing, 
and  channelling  of  the  inner  surface  of  the  vessel,  with  various 
alterations  in  its  calibre,  proilucing  irregular  distension  and  con- 
traction, constitute  unquestioned  characters  of  chronic  inflamma- 
tion. White  opaque  cartilaginiform  patches,  studding  the  inner 
surface  of  the  vessel,  arc  likewise  admitted  to  be  the  chronic  re- 
presentatives of  iho  lymph-exudations  of  the  acute  disease.  The 
relationship  of  saline  precipitation  to  these  patches  is  made  matter 
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of  dispute ;  the  fact  appearing  to  be,  that,  while  the  usaal  nidns 
of  calcification  is  certaiuly  atheroma,  the  white  patch  is  tlie 
occasional  seat  of  the  change,  either  primarily,  or  secondarily  to 
the  deposit  of  atheroma  within  itself.* 

7(59.  But,  serious  aa  these  conditions  are  anatomically,  any 
symptoms  to  which  they  give  rise,  unless  they  have  led  to,  or,  at 
least,  are  attended  by,  very  considerable  alterations  of  calibre  of 
the  aorta,  in  the  forms  of  obstruction,  coarctation,  or  dilatation, 
prove,  as  a  rule,  obscure.  For,  although  1  cannot  avoid  main  twin- 
ing, on  clinicid  and  /wsi-mortvm  evidence,  that  marked  calcifica- 
tion may  prove  the  source  of  notable  pain  [759]  ;  yet,  on  the  other 
hiuid,  that  such  change  of  structure,  even  on  an  extensive  scale, 
may  remain  wholly  painless,  is  indubitable.  And,  again,  until 
the  elasticity  of  the  vessel  has  been  very  deeply  impaired,  it  con- 
tinues capable  of  taking  its  natural  part — in  great  measure  a 
mechanical  one — in  carrying  on  the  circulation. 

§    IV. — ATHEROMA   AND   CALCIFICATION. 

770.  That  atheroma  and  calcification  of  the  aorta,  no  matter 
Low  interesting  they  may  be  anatomically,  possess,  per  se,  but  a 
limited  amount  of  symptomatic  importance,  flows  directly  from 
what  has  been  said  in  the  previous  section.  On  the  other  hand, 
destroying,  as  they  do,  the  elasticity  of  the  vessel,  rendering  it 
fragile,  contributing  to,  or  at  least  facilitating,  the  production  of 
various  aneurismal  changes,  and  connected  with  two  important 
diatheses — the  fatty  and  the  calcifying — the  significance  of  these 
conditions  of  the  vessel  can  scarcely  be  overrated  in  a  pathological 
point  of  view.  Besides,  in  their  ultimate  possible  influence  they 
are  of  grave  clinical  interest :  for  calcareous  matter  may  be  the 
occasion  of  obstructtou,  it  may  be  obliteration,  of  the  vessel  (in 
its  abdominal  portion),  by  protruding  more  or  less  into  the 
interior,  and  affording  a  nidus  for  the  blood  to  coagidato  around 
and  form  thrombi  [840]. 

771.  Unless  such  mechanical  results  are  produced,  both  sub- 
jective and  objective  evidences  of  the  anatomical  changes  are 
wanting.  Atheroma  never  causes  pain,  as  far  as  I  know;  the 
occasional  influence  of  calcification  in  this  way  has  already  been 
admitted.  Neither  condition  necessarily  interferes,  to  any  per- 
leptible  amount,  with  the  movement  of  the  blood-stream. 

772.  And  of  physical  signs  of  atheroma  there  are  none,  con- 

*  Product!,  Adventitious,  Cyc  of  Aoftt.,  p.  S7. 
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cerning  which  we  can  feel  sure.  But  calcificntion  of  the  arch  is 
attended  with  systolic  rough  murmur,  either  limited  to  the  vessel, 
which  is  rare,  or  audihle  also  in  a  less  intense  form  at  the  aortic 
valves, — with  jerking,  inelastic  impulse  behind  the  sternal  notch, 
and,  occasionally,  with  systolic  thrill  both  at  that  point  and  about 
the  second  right  cartilage,* 

773.  Among  the  tactile  characters  of  the  pulse,  fulness,  hard- 
ness, regularity,  jerkiness,  and  suddenness  are  the  most  striking. 
Now,  these  characters  recall  in  some  measure  the  distinctive 
attributes  and  the  ty|)ical  pulse  of  aortic  reflux.  And  the  close 
analogy  between  the  two  pulses  may  be  further  seen  in  their 
sphygmograms  (ciVfe  Appendix)  :  even  the  hooked  apex  of  aortic 
insufficiency  is  found  in  the  rigid  pulse  of  atheroma  and  calcifica- 
tion. So  complete,  in  truth,  is  the  well-nigh  identity  in  some 
cases,  that  Lorainf  goes  so  far  as  to  suggest  the  probablity,  that 
the  so-called  typical  pulse  of  aortic  reflux  really  belongs  to  a 
coexistent  hardened  state  of  the  general  tract  of  the  vessel. 


\   V. — AKEDBISM   OF  THB   AORTA. 

774.  I.  The  term  "  aneurism,"  understood  in  its  widest  sense, 
may  be  defined  as  a  local  increase  of  calibre  of  an  artery.  And  in 
this  sense  it  has  been  used  by  some  authors,  while  others  have 
made  attempts  to  restrict  its  application  in  difl'erent  ways.  Pro- 
fessional opinion  is,  indeed,  so  unsettled  as  to  the  proper  applica- 
tion of  the  term,  that  an  explanation  of  the  meaning  he,  in  par- 
ticular, may  attach  to  it,  is  called  for  on  the  part  of  every  person 
employing  the  word. 

776.  Adhering,  then,  to  the  comprehensive  definition  above 
expressed,  I  would  divide  the  g^nus  Aneurism  into  the  subjoined 
species  and  varieties  : — 


tnectMi. 
Peripheric  : 
diUUing. 

ncnitnting. 
Intcntilul  : 


a,  KiiKirurni. 
t,  Gliibalar. 
a.  Hiinplr. 
A,  (.'(iiniMiund. 
e.  Mu««l. 


*  Allm,  V.  C  H..  lUlM.  rol.  xL,  p.  830. 

t  Op.  ciL, 'p.  249.     In  |nint  of  fact  bookcvi  apiix  m»y  »iist  withoni  ■ortic  reflux, 
)  WM  aurtic  nilui  u  oot  necewanly  accompuiied  hy  ilocideJlj-  booked  mpos. 


rsss 

The  anatomical  constitution  of  these  varieties  of  aneurism  is 
exhibited  to  the  eye  in  the  subjoined  Diagram. 


Fig.   1.  Peripheric  Dilating  AncuriCTti ;   the  three  coatd  of  the  veMel  «1I  round 

?rndvull>i  wiili-iiiiig,  so  as  to  give  a  fusiform  shape  to  tlie  enlargomeut  Fig.  2. 
'eripheric  Dilatiug  Aneurism  ;  the  thrco  costs  of  the  vessel  all  roand  alTupUy 
widening,  so  as  to  give  a  globiJar  shape  to  tlte  enlargement.  Nos.  I  and  2  are  the 
"  simjilo  dilatations "  of  various  authors.  Fig.  3.  Simple  Lateral  Ssoculating 
Aneurism  ;  the  sac,  formed  of  the  three  coats  of  the  vosssol  unbroken,  rises  from  a 
limited  jiortion  of  its  circumference  :  the  "  (riur  aneurism"  of  some  authors.  Figi. 
4,  6,  6,  8.  Varictiea  of  Com/xnind  Sarrulating  Aneurism  ;  all  agri'iing  in  the 
cliaracters  of  lateral  sacculation,  and  injury  to  the  coats  of  the  vessel  :  the  "falto 
anenrisui "  of  writers.  Fig.  -i.  The  sac  formed  of  the  middle  and  outer  coats,  the 
inner  iH'ing  dintroyed.  Fig.  5.  The  tac  composed  of  the  outer  coat  lined  by  th« 
inner,  the  middle  tunic  having  disappcare*!.  Fig  6.  Tlie  sac,  composed  of  the  outer 
membrane  alone.  Fig  8.  The  f,ac.  composed  of  the  middle  and  inner  coats,  fonning  a 
sort  of  hernial  protrusion  through  the  destroyed  outer  coat.  Fig.  7.  Wixcd  Anenriian, 
a  combinaticm  of  the  simple  and  com{>ound  sacculating  varieties :  the  simple  con- 
dition of  Fig.  3  having  existed  for  a  vuriadle  time^  the  middle  and  inner  coats  more 
or  less  suddenly  give  way,  and  the  condition  exhibited  in  Fig.  0  is  added  to  the 
nri^nal  simple  disease.  Fig.  9.  Dissecting  Aneuri.sm  ;  aoiiaration  of  the  outer  coat 
from  the  middle,  by  blood  escaping  from  the  interior  of  tlie  vessel,  through  fissurea 
in  the  lining  and  middle  timics.* 

776.  Now,  in  the  aorta,  the  onl}'  vessel  with  which  we  have  here 
to  do,  certain  of  tlie  above  varieties  arc  distinguishable  from  each 

*  I  strongly  doubt  that  the  sac,  in  fig.  G,  is  such  as  it  has  licen  represented  to  ma 
by  authors,- namely  tlie  outer  coat  lined  by  the  «tretrh»d  inner  niemlintnc.  The 
apparent  inner  tunic  is  probably  nothing  more  tlinn  a  lllm  of  ndventitioui,  fonnation  ; 
at  all  events,  I  have  never  seen  a  lac  so  constituted.  Uf  fig.  8,  there  is  but  one 
positive  example  known,  so  far  as  I  can  .-iioertnin,  — namely,  the  prcfMtution,  No. 
1643,  in  the  Huutcrian  Museum.  Another  variety  of  hernud  aneurism,  prxtnisioii 
of  the  Inner  through  Uio  middle  and  outer  coats,  hoa  been  described  :'ui  all  prolik- 
bility  imaginatively. 
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other  by  symptomatic  characters,  and,  in  reference  to  this  im- 
port^int  practical  truth,  may  be  placed  in  four  clinical  groups 
(differing  in  arrangement  from  the  anatomical  groups),  thus : — 

(Group  A.)  The  simple  and  compound  lateral  sacculating  aneu- 
risms of  figs.  3,  4,  and  6. 

(Group  B.)  The  fusiform  and  the  globular  dilating  aneurisms 
of  figs.  1  and  2.* 

(Group  C.)  The  mixed  aneurism  of  fig.  7. 

(Group  D.)  The  dissecting  aneurism  of  fig.  9. 

By  far  the  most  important  of  these  groups  is  the  first  Ita 
constituent  varieties  in  the  present  state  of  knowledge  are  not 
distinguishable  by  any  positive  signs  during  life;  hence  their 
association  in  this  clinical  scheme. 

777.  The  efliects,  signs,  and  characters  of  aneurisms  of  the 
aorta  differ  so  mucli  in  the  chief  divisions  of  tlic  vessel,  that  the 
separate  consideration  of  the  disease,  first,  in  the  arch,  with  the 
ascending  aorta  conjoined,  secondly,  in  the  descending  tlioracic, 
and,  thirdly,  in  the  abdominal  divisions,  is  matter  of  absolute 
necessity. 

I. — ^ANEUniSM  OF  THI  AHCH   OF  THK  AOKTA. 
Gbovp  a.— Stuns  XKO  Couporno  Latskal  SAcccuiTioyt. 

778.  Aneurisms,  belonging  to  this  group  (figs.  2,  4,  6),  affect  a 
portion  only  of  the  circumference  of  tlie  vessel ;  are  generally 
narrower  (the  compound  much  more  so  than  the  simple)  at  the 
neck  than  at  the  body  of  the  sac ;  rarely  spring  from  the  inferior 
curvature  of  the  arch :  range  in  size  from  tliat  of  a  nut  to  that  of 
the  fcetal  head  ;  and  are  filled  to  variable  amounta  witli  laminated 
coaguhi, — the  compound  more  extensively,  as  a  rule,  than  the 
simjtle,  because  the  orifice  of  ita  sac  is  comparatively  narrow. 
The  induences  of  these  aneurisms  must  seriously  differ,  according 
to  the  precise  direction  in  which  the  sac  clianccs  to  enliirgt; ;  but 
a  grand  practicid  distinction  of  specimens  belonging  to  the  present 
group,  may  be  established,  in  this  point  of  view,  into  the  eeTitri/ugal 
and  tlje  centripetal, — those  tending  U)  grow  outwards  towards  the 
walls  of  the  cliost,  or  inwards  towards  deeply-seated  parta.  The 
former  habitually  attain  much  greater  bulk  than  the  latter,  for  the 
simple  reason  that  organs  of  of  vital  importance  being  secure  from 

•  Olobulir  dilnting  ■nenrinm,  apnuvnUy  meat  rammrtn  in  the  remhnl  •rt«riMs  i* 
T*ry  nn  in  the  tort*.  A  wcli- marked  •|i«eiln«n  will  be  fuuntl  in  Um  V.  C.  UDacum, 
Ko.'  iVit. 
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pressure,  the  essential  functions  are,  comparatively  speaking,  but 
little  interfered  with,  life  is  prolonged,  and  time  given  for  the  free 
enlargement  of  the  sac. 

779.  The  effects  of  an  aneurisTnal  sac  on  the  adjacent  parts  are 
of  various  kinds  :  but  all,  directly  or  indirectly,  due  to  pressure. 

(a)  Mere  displacement  is  illustrated  by  detrusion  of  tlie  trachea, 
or  oesophagus,  sidewards  or  backwards,  of  the  heart  downwards ; 
by  anterior  bulging  of  the  walls  of  tlie  chest ;  by  dislocation  of 
the  sternal  end  of  the  clavicle,*  and  by  depression  of  the  apex 
of  the  lung.f 

{b)  Interference  with  tite  freedom  of  holUm  canals  is  seen  in 
obstruction  of  the  oesophagus,  the  trachea,  either  large  bronchus, 
the  descending  cava,  the  innominate,  left  carotid,  or  left  sub-clavian 
arteries, — vessels  which,  blocked  up  either  by  direct  pressure,  by 
twisting  of  their  orifices,  or  by  coagula,  become  more  or  less 
functionally  disabled. 

(c)  Injury  to  parencfn/mata  is  exhibited  in  compression  of  lung- 
substance,  condensed  so  as  to  be  incapable  of  expansion. 

(rf)  Destructive  and  perforative  absorption  of  tissue  may  occur  iu 
the  trachea ;  the  ojsophagus ;  the  pleura,  lung,  and  bronchi ;  the 
pericardium  ;  the  pulmonary  artery ;  the  substance  of  the  lung 
itself;  the  thoracic  duct;  the  ribs, J  sternum,  rarely  the  clavicle, 
the  vertebrre, — though  aneurism  of  the  arch  seldom,  however, 
actually  makes  its  way  into  the  spinal  canal ;  the  recurrent  nerve, 
and  tiie  spinal  nerves  on-  the  loft  side. 

(c)  Exudation  ofUjmph  often  takes  place  between  the  aneurismal 
sac  and  the  parts  pressed  on,  as  the  ribs  and  sternum,  the  pleura 
and  lung. 

(_/")  Irritation  of  nerves  is  exhibited  in  various  spasmodic  phe- 
nomena connected  with  traction  of  the  recurrent  nerve. 

{g)  And,  lastly,  actual  inflammation  of  texture,  as  an  indirect 
result  of  pressure,  is  displayed  in  the  tracheitis  and  bronchitis  that 
80  often  accompany  the  disease.  § 

*  The  disartirnlRted  head  may  9ometim(»  be  distinctly  ft>U  riMog  from  iti  normiil 
site  ;  t.  g.,  C'nvcy,  U.C.  H.,  Males,  vol.  xL,  p.  316. 

+  Rrotler,  U.  C'.  H.,  Fomales,  Clin.  Lect.,  Lancet,  lac.  eit.,  p.  117.  No  Inng- 
siihgtance  roachrd  higher  in  this  inst&n."«  than  the  second  rib  on  the  aflert«il 
hide.  The  aneurism  tprang  from  Uie  deMending  portion  of  the  arch,  just  at  ita 
union  with  the  transverse,  and  w*«  combined  with  small  fibro-fatty  tumour  in  both 
uiediaatina. 

X  Small  aneuriama  destroy  contiguous  bone  more  icadily  than  large  ones, — ob- 
vioaaly  lieeaus*  preanira  i*  more  conrentratod  in  the  cane  of  the  formrj. 

S  for  Ibrther  illuitratiuns  of  the  effects  of  intra-tlioracic  nrreaare,  I  muvt,  iu 
order  to  avoid  rfiH'tition,  brg  to  refer  the  reader  to  tit*  section  *'  Preiuure-Signa  "  in 
tlta  voluioa  on  the  Lungs. 
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(Ji)  Overgr<mth  of  the  hearty  very  certainly  follows  in  a  certain 
ebare  of  cases,  especially  where  the  sac  originates  in  the  vicinity 
of  the  valves.  But  it  is  equally  certain  (the  statement  is  made 
on  post-mortem,  in  addition  to  clinical,  evidence),  a  very  large  bju:, 
of  some  years  growth,  and  situated  in  that  part  of  the  vessel,  muy 
fail  to  induce  the  smallest  increase  in  the  heart's  bulk. 

Now,  as  will  be  readily  understood ,  many  of  the  different  effects, 
just  enumerated,  are  useful  in  guiding  the  observer  to  a  precise 
localisation  of  the  disease.  But  there  is  a  peculiarity,  occasionally 
observed  in  connection  with  these  effects,  which,  unless  carefully 
interpreted,  may  lead  to  grave  error  of  diagnosis.  Some  one  or 
more  of  the  number  may  disappear,  giving  place  to  others  :  thus, 
well-marked  oedema  of  the  shoulder  and  lateral  base  of  tlie  uei-k, 
caused  by  pressure  on  the  corresponding  innominate  vein,  or 
agonising  pains  induced  by  pressure  on  the  brachial  plexus,  may 
go  wiioUy  away,  giving  place  to  bronchial  irritation,  to  laryngeal 
spasm,  or  to  oesophagism.  The  explanation  is  simple  :  the  direc- 
tion of  enlargement  of  the  sac  has  changed  in  such  manner,  as  to 
rcnjove  i)re88ure  in  one  spot  and  transfer  it  to  another.  Tlie  sume 
kind  of  change,  though  to  a  notably  less  degree,  is  obWous  in 
occasional  cases  of  mediastinal  tumour ;  and  in  the  instances 
l>oth  of  aneurism  and  solid  growth,  I  have  known  the  diagnosis 
resolutely  contested  on  the  ground  of  such  change. 

780. — Physical  signs  of  a  sacculated  aneurism  of  the  arch. — Tl>e 
physical  signs  of  a  sacculated  aneurism  of  the  arch  are  in  well- 
marked  cases  extremely  numerous,  and  as  precisely  and  directly 
signiiioint  as,  perhaps  even  more  so  than,  in  any  other  disease. 
But,  on  the  other  hand,  the  instances  are  rare,  where  the  signs 
are  numerously  associated,  unless  tJie  dilatation  have  attained 
very  considerable  dimensions ;  any  one  of  the  series  of  signs  may 
Iw  absent  throughout  the  course  of  the  disease;  and  sometimca 
during  its  earlier  periwls  there  is  not  a  single  one  of  the  number 
sutisfucforily  developed.  Hence  it  comes  to  pass,  ihat  the  diagnosis 
of  aneurism  of  the  arch  may  be  the  easiest  or  the  most  difficult  of 
achievements. 

(o)  In^fpcction. — By  insi>cction,  local  Iml^inff  is  discovered,  tend- 
ing, when  at  all  notably  prominent,  to  the  gently  conical  form. 
The  ribs  and  interspaces  e<iiml!y  contribute  to  its  formation,  when 
the  area  of  tlie  bulged  surface  is  at  all  extensive ;  but  when  of 
limited  extent,  that  is  at  the  time,  the  sac  commences  first  to  act 
on  llie  surface,  a  single  rib  or  cartilage  may  alone  be  prominent, 
or  the  end  of  the  clavicle  simply  pushed  forwards.     In  cases  of 
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long  standing,  and  where  the  base  of  the  conical  bulging  is  exten- 
sive, the  skin  becomes  smooth  and  glazed-looking,  the  uneven- 
ncsa  depending  on  the  ribs  and  interspaces,  disappearing. 

Concerning  the  seat  of  this  bulging:  first,  if  the  sac  spring 
from  the  first  division  of  the  arch,  including  the  ascending  aorta, 
the  prominence  mainly  appears  at  the  right  edge  of  the  sternnm, 
in  the  second  interspace  and  second  cartilage,  up  to  the  first,  and 
even  as  far  sometimes  as  the  clavicular  joint  Secondly,  if,  while 
the  sac  involves  this  division  of  the  arch,  it  likewise  implicates  the 
transverse  and  somewhat  the  descending  portions,  the  prominence, 
instead  of  lying  to  the  right,  may  be  placed  solely  to  the  left  of  the 
sternum,  in  the  intra-clavicular  and  mammary  regions,  extending 
as  far  outwards  as  the  line  of  the  nipple  ;  *  obviously  the  ascend- 
ing part  of  the  arch  undergoes  a  process  of  twisting  to  the  left. 
Thirdly,  if  the  tranverse  division  be  the  afiected  part,  tlie  top  of 
the  sternum,  or  the  right  first  cartilage  forms  the  prominence ; 
but  if  the  sac  be  of  small  size,  actually  limited  to  this  segment  of 
the  vessel,  and  springing  from  its  posterior  aspect,  there  may  be, 
or,  more  correctly,  will  be,  no  visible  bulging  at  all.  Fourthly, 
when  the  descending  portion  of  the  arch  is  sacculated,  the  promi- 
nence appears  at  and  about  the  second  left  cartilage  :  but  aneu- 
risms thus  situated  do  not  often  cause  anterior  bulging ;  this 
portion  of  the  vessel  lies  far  away  from  the  front  of  the  chest,  and, 
as  matter  of  experience,  the  tendency  of  its  aneurisms  is  to  enlarge 
to  the  left  side,  while  they  expend  their  force  posteriorly  in 
eroding  the  vertebraa.  Fifthly,  the  sac  may  protrude  at  tlie 
base  of  the  neck.  Whatever  l>e  its  seat,  the  8ui)crticial  extent 
of  the  prominence  is  less  than  the  diameter  of  the  sac ;  the 
bulged  surface  corresponds  to  the  most  prominent  pnrt  of  the 
latter.  The  actual  area  varies  between  the  size  of  half-a-crown 
and  that  of  a  large  cocoa-nut.  Deficiency  of  bulging  is  rarest 
where  the  sac  lies  to  the  right ;  commonest,  where  it  lies  to  the 
left ;  of  medium  rarity,  where  the  horizontal  and  central  portion  of 
tlie  arch  is  implicated. 

Movement,   pulsatile,   expansile,"!'  ^^^  synchronous  with   the 


I 
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*  Harris,  U.  C.  H.,  Male*.  Tol.  ii.,  p.  S62.  Tba  nc  in  this  rrnisrkiilile  eaae  com- 
tncnced  two  inches  almre  the  sortie  Tslrcs.  itid  tf  nniiisteJ  close  to  the  left  sah> 
rkriui  ;  tli«  ionomiuatc  artery  wst  carried  to  the  left,  so  a*  to  lie  in  front  of  the 
origin  of  the  left  corutid. 

f  Thp  rxi'ttiisile  chamrter  of  the  pnlsation  was  shown  to  the  eye  remarlkalily  in 
the  ease  of  Wsmn,  U.  C.  11. ,  vol.  vlii.,  ]>.  'i5,  1849.  A  belladonna  platter  hod  been 
placed  orrr  the  aneuriainal  hulking,  which  wss  remarkably  broaa-hosed  ;  as  the 
jiluter  produced  on  uncomfurtable  feeling  of  tenaioo  at  firnt,  it  woa  slit  across  liori- 
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heart's  systole,  tuay  be  seen  in  the  bulged  part  of  llie  anterior 
chest ;  and,  in  some  ovsea,  motion  of  more  abrupt  and  non- 
expansile  character  is  very  peiceptible  to  the  eye  above  the  clavi- 
cles, evidently  coming  from  below  and  as  evidently  produced  by  a 
l>o<ly  of  some  size.  But  if  a  mQ,  even  though  of  massy  bulk,  be 
filled  ill  great  measure  with  fibrino,  while  a  dwindled  current  of 
blood  trickles  with  more  or  less  difficulty  through  a  small  channel 
at  the  furthest  aspect  from  the  anterior  surface  of  the  chest,  that 
sue  may,  especially  if  seated  in  tiie  descending  part  of  the  arch,  be 
|bb  absolutely  pulseless  to  the  eye,  as  if  totally  unconnected  with 
the  arterial  system. 

(b)  Palpation. — The  hand,  applied  to  the  bTjlged  surface,  a|>- 
preciates  more  accurately,  than  can  the  eye,  tJie  motion  of  the 
8)10.  Generally  a  very  little  behind  the  apex-beat  of  the  heart  in 
point  of  time,  the  systolic  impulse  of  tlie  aneurism  is  sometimes, 
as  far  as  the  sense  of  touch  can  determine,  sjoichronous  with  this. 
By  systolic  impulse,  it  must  be  remembered,  is  intended  that  syn- 
chronous with  the  systole  of  the  heart :  if  the  vessel  alone  were 
considered,  this  impulse  should  of  course  be  called  diastolic  In 
certain  instances,  by  no  menns  in  all,  the  impulse  is  double,  a 
receding  Jis  well  as  an  expanding  motion  existing, — nay,  in  some 
cases  of  the  sort,  the  diastolic  action  amounts  to  distinct  impulse 
against  the  chc5t-wall,  in.stead  of,  as  usual,  a  mere  receding  jog. 
Tli<!  force  of  the  systolic  impulse  is  sometimes  extreme  ;  even 
from  a  sac  of  small  size,  and  mainly  seated  behind  the  sternum, 
which  may  have  undergone  but  very  slight  erosion,  the  throb  may 
bo  sufficiently  strong  to  shake  the  head  applied  In  the  stetho- 
scope.* I  have  known  the  diastolic  impulse  even  similarly  forci- 
ble.-f  In  character,  throbbing  simply  or  thrusting  and  heaving, 
dull  and  inelastic  (the  latter  condition  marked  in  pro{H)rtion  to 
the  ijunntity  of  tibriue  in  the  sac),  there  are  cases  in  which  it  is 
very  positively  utidulatory.  When  the  walls  of  the  sac  reach 
•lirectly  to  the  surface, — when  tlicy  have  bulged  this  considend)ly, 
— when  there  is  a  free  pass>ige  tlirnngh  the  8»»c, — and  when  lami- 
nated coagula  in  but  suuill  (piantity  line  its  interior,  the  current 
of  the  bl<K><.l  piuHsea  with  wave-like  motion  ilircctly  bemuith  the 
finger  laid  on  the  skin.l     Tlie  seat  of  jmlpable,  in  the  same  ua 


tiiiilally  ;    Diitwiuiiitl;,    with  each   tlirob   uf  tha   mo,   the  etlgn   o(  Ui*  iucUtoa 
liivvri^il,  \>y  .tlxnit  h  liiir. 

*  l>i>wiilr,  I'    r   t<  ,  Mnlc*.  vol.  if.,  fi.  873. 

t  ,  atKmliiiK  II.  C".  H..  I8«l. 

:  Uuru,  t;.  C.  11.,  Mkl»,  Uk.  cU. 
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that  of  visible  action.  When  tlie  descending  portion  of  the  arch 
is  nneurismal,  the  impulse  of  its  transverse  division,  whicli  we 
will  siipjjose  Bouml,  may  be  considerably  intensified,  as  felt  by  a 
finger  placed  in  the  sternal  notch;  or  it  may  vary  from  day  to 
day,  independently  of  any  concomitant  change  in  the  imjmlse  of 
the  prominence  directly  over  the  sac, — a  circumstance  sutiiciently 
calculated  to  puzzle  the  observer  as  to  the  re^il  seat  of  the  iliseaKtj. 
Aneurisms  seated  in  this  part  of  the  arch  tend  also  to  raise  its 
transverse  division  slightly  above  the  natural  level.  In  rare  in- 
stances, very  positive  impulse  may  be  detected  in  the  inter-scapular 
region,  lonre  freipieiitly  on  the  left  side  than  the  right, — a  fact 
explained  by  the  relatinuship  of  the  arch  on  the  two  sides  to  tlie 
spinal  cohimu.  Sometimes  unnatural  impulse  in  the  region  of 
the  arch  mny  bo  discovered  by  laying  one  hand  on  the  top  of  the 
sternum,  the  other  in  the  inter-scapular  region, — the  single  baud 
having  failed  to  distinguish  anything  abnormal. 

Very  much  importance  has  been  attached  by  various  writers  to 
a  sense  of  tactile  expansion  accompanying  the  impulse,  as  a  dis- 
tinctive sign  of  aneurismal  pulsation.  Of  its  occasional  occurreuco 
there  can  be  no  doubt,  as,  especially  when  under  circumstances 
just  referred  to,  expansion  is  plainly  visible.  But  the  practitioner 
must  remember  that  tactile  expansion  may  be  wholly  absent  in 
cases  of  sacculation,  and  as  positively  present,  where  the  hand 
really  receives  the  impulse  of  a  solid  substance,  for  instance 
the  kidney  [755,  i],  lying  in  front  of  a  normally  sized  vessel. 

Systolic  vibratile  thrill  of  variable  amount  may  attend  the 
impulse,  or  be  perceptible,  even  where  distinct  impulse  cannot  be 
detected.  In  aneurisms  of  the  group  under  consideration,  thrill 
is  less  constant  than  in  the  group  of  peripheric  dilatations ;  but  I 
have  known  it  intensely  marked, — suflicicnt  almost  to  tickle  the 
hand.  It  appears  to  attain  its  maximum  in  case«  of  lateral  sac- 
culation grafted  on  general  dilatation.  Thrill  may  be  lunited  to 
the  bulged  surface,  extend  slightly  in  all  directions  beyond  i(« 
confines,  or  be  perceptible  above  the  clavicles  and  sternal  notch. 
The  sign  may  be  more  distinct  in  the  latter  situation  than  over 
the  sac  itself.  Thrill  may  exist  at  one  ti^ie,  disa))pear  and  return 
more  forcibly  than  ever, — a  fact  in  some  instances  cjcplicnble  by 
the  varying  slate  of  the  bhxid  in  resjiect  of  anajmia,  in  others 
referrible  to  changes  in  (he  state  of  the  sac,  its  contents,  and  it 
inlet* 

*  E.  0;  Cwtt  of  Horru,  loc.  ci(.— Tliiill  duapiirarcd  D<>i'«iiil>t'r  4,  nturacd  !>«• 
ceiahcr  21. 
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The  vocal  fremitus  may  be  annulled,  over  a  sac  of  medium  size, 
under  tbe  right  clavicle.* 

(c)  Mensuration, — Aneurismal  sacs,  according  to  the  direction 
in  which  they  point,  increase  the  measured  distance  from  tlie 
sternal  notch  to  the  nipple,  the  middle  line  to  the  nipple,  or  both. 
They  interfere  with  the  measurable  chest-expansion  of  breathing 
on  the  surface  corresponding  to  themselves,  and  may  restrain  this 
very  greatly  by  pressure  on  a  chief  bronchus. 

(rf)  Percussion, — Dulness,  with  resistance,  under  percussion, 
exists  at  the  surface  nearest  an  aneurismal  sac.  The  reasons,  wliy 
I  the  superficial  extent  of  dulness  should  prove,  practically  speaking, 
less  than  that  of  the  aneurismal  pouch  and  artery,  from  which  it 
springs,  combined,  have  already  been  explained  [214],  An  area 
of  some  square  inches  may  be  rendered  dull  by  saca  of  very  large 
dimensions.  The  obscr\'er  must  always  bear  in  mind  tlie  possi- 
bility also  of  the  real  dulness  of  a  sac  being  factitiously  increased 
in  extent  by  adjacent  consolidated  lung,  or  solid  accumulation  in 
the  mediastinum. 

The  seat  of  dulness  m  front  of  the  chest  bears  the  same  relation- 
ship, as  that  of  prominence,  to  the  different  portions  of  the  arch. 
As  a  rule,  it  is  most  easily  and  completely  detectetl  to  the  right 
of  tbe  sternum  and  in  connection  with  the  ascending  portion  of 
the  arch  and  its  angle  on  the  right  side ;  but  if  twisting  of  the 
vessel  take  place,  the  deficiency  of  resonance,  even  though  the 
Ifiscending  portion  of  the  arch  be  implicated,  strikes  us  moet 
obviously  to  the  left  of  that  bone.f  Nor  can  it  be  said  that  a  sac 
springing  from  the  descending  portion  of  the  arch,  even  wlicn 
small,  fails  to  effect  the  percussion-sound ;  but,  for  obvious  topo- 
graphical reasons,  it  does  so  proportionately  less,  Imth  in  super- 
ficial extent  and  in  amount.  A  sac,  originating  in  the  horizontal 
]iart  of  the  arch,  impairs  the  natural  osteal  quality  of  the  resonance 
iiiinieiiiately  below  the  sternal  notch,  the  edges  of  the  lungs  lieing 
pushed  sidewards  to  a  variable  extent :  it  also  affects  the  sound 
above  and  to  either  side  of  the  bone.  Whatever  be  the  seat  of  the 
I>ouch,  it  is  important  to  ascertain  {wsitivoly,  whether  the  dulness 
connected  with  it  does,  or  does  not,  reach  completely  into  the 
acromial  angle  of  the  infra-clavicular  region.  Anenrisms  of 
moderate  size  seated  in  the  horizontal  and  descending  parts  of  the 
arch  give  dull  sound  poxteriorlij  in  the  inter-scaj)ulur  regions ; 
uiid  a  large  sac,  even  though  derived  from  its  ascending  ]>orUon, 


*  Mr. ,  •noil  with  Mr.  J.  Tajinon,  Octobtr,  1852. 

t  lUnu,  U.  C.  H..  MaliA  loc.  eit. 
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will  impair  the  resonance  between  the  right  scapula  and  tbe 
spine. 

If  a  sac  be  moderately  stratified  internally  with  fibrine,  tliu 
character  of  its  resistance  is  nowise  special.  If,  on  the  contrary, 
it  be  closely  filled  with  such  coac^ula,  and  the  amount  of  fluid 
blood  within  it  be  small,  the  resistance  is  dull,  inelastic,  and 
putty-like.  This  kind  of  resistance  is  significant  enough,  when 
discovered  ;  but  it  is  scarcely  necessary  to  add,  that  either  for  the 
purpose  of  eliciting  this,  or  any  other,  character  of  percussion,  tbe 
least  roughness  in  mauipulatiou  is  not  only  awkward  and  unclinicaL, 
but  actually  dangerous. 

In  a  former  jdace  [214],  I  have  touched  on  the  question  of  the 
smallest  amount  of  dilatation  of  the  arch  capable  of  being  demon- 
strated by  percussion.  Under  a  concdnrse  of  favouring  circum- 
stances, we  have  seen  that  a  very  small  increase  of  size  may  be 
BO  discovered.  The  inetficienoy  of  jjcrcussion  increases  with  the 
smallncss  of  the  sac  and  it.s  distance  to  the  left  of  the  median-line. 
There  c^m  be  little  doubt  that  more  than  one  small  aiicurisinal 
eac,  in  the  middle  division  of  the  arch,  has  escaped  detectiou, 
einiply  because  percussion  was  not  performed  below,  and  at,  the 
sternal  notch. 

{e)  AtascuUal'wn. — Few  diseased  states  give  rise  to  such  variable 
auscultatory  signs,  as  a  sacculated  aneurism  of  the  arch, — a  fact 
eulhcieiitly  proved  by  the  follHwing  series  of  conditions  of  sound 
that  have  actually  fallen  under  my  notice  :  the  list  probably  might 
be  increased  from  the  exjierience  of  otiiers.  Tlirough  tlie  stetho- 
BcoiK.',  pliuied  on  the  most  prominent  part  of  the  surfwe,  I  havo 
heard — 

1.  A  double  sound,  both  divisions  of  which  are  rendered 
muniiur-like  by  suspension  of  the  respiratiou,  while  Itoth  ara 
weaker  than  the  sounds  at  the  base  of  the  heart.  2.  A  double 
souinl  of  the  same  characters,  except  that  its  divisions  are  louder 
than  the  basic  sounds  of  the  heart.  3.  No  sound  at  all,  [iroperly 
speaking;  but  a  dull,  impulsive  impression,  systolic  in  time,  that 
simulates  sound.  4.  A  systolic  impulsive  impression  of  the  kind, 
with  a  pure  ringing  second  sound.*  5.  A  systolic  blowing  nmrmur, 
harsh  in  quality, — harsh  to  the  same,  a  greater,  or  a  less  amount 
than  elsewhere  in  the  artery  close  to  the  sac  ;  with  a  dull  muffled 
diastolic  sound.  0.  A  roaring,  grating  systolic  murmiu-,  stronger 
than  at  the  base  of  the  heart,  the  aortic  valves  being  constrictively 


•  Bell,  U.  C.  H.,  MaltN  ToL  vii,  p.  188. 
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diseased,  and  the  blocxl  spanfemic  ;  with  a  diastolic  sound.  7.  A 
donlile  rough  niurmiir,  the  syetolic  division  louder  than  the 
diastolic.  8.  A  double  rougli  murmur,  the  diastolic  division 
louder  than  the  systolic.  9.  A  systolic  souud,  with  a  diastolic 
murmur, — a  very  rare  combinution,  10.  In  systolic  time,  scmud 
and  murmur  both,  and  distinct  from  each  other ;  in  diastolic  time, 
a  loud,  ringing,  clanging  sound.* 

It  is  to  be  understood  of  all  these  varieties  of  aneurismnl  audiblo 
signs,  that  tiie  influence  of  valvular  disease  in  their  production  is, 
IIS  matter  of  observation,  supposed  to  be  excluded. 

Ancurismal  Si»cs  may  then  be,  as  it  were,  silent ;  or  be  the  seata 
of  souud  or  murmur,  either  singly  or  Imth  combined.  On  tho 
relative  frequency  of  tbese  different  acoustic  states  I  can  make  no 
positive  assertion ;  nor  do  the  elements  for  such  assertion  exist 
anywhere,  that  I  am  aware  of.  But  of  one  fact,  that  miumur  is 
vastly  less  frequent  than  the  language  of  the  majority  of  writers 
would  indicate,  no  one,  accustomed  to  clinical  observation,  enter- 
tains the  least  doubt.  Another  fact  not  generally  known,  or  at 
least  habituidly  lost  sight  of,  is  that  the  conditions  of  sound  or 
nmrmur  over  a  sac  not  only  vary  at  <lifferent  periinls  of  the  disease, 
but  even  occasionally,  from  day  to  day,  in  dillereut  jMjstures,  and 
at  ilifferent  pbtusos  of  the  respiratorj'  a<;t. 

The  sounds  heard  over  aneurismal  sacs  are,  generally  sfMiaking, 
identical  in  special  character  with  those  of  healthy  arteries, — they 
are  simply  more  intense.  But  occasionally,  a  peculiar  character 
in  the  single  or  double  sound  of  an  ancurismal  sac,  when  coin- 
jiletely  free  from  murmurish  quality,  may  bo  perceived,  that  seems 
best  designated  by  the  phroAea  pumping  or  sucking:  this  variety  ig 
not  without  diagnostic  significance.* 

Of  the  particular  attributes  of  aneurismal  murmurs,  the  follow- 
ing are  worthy  of  clinical  attention.  Tiio  quality  of  the  xystolit 
murmur  may  lie  simply  blowing,  or  blowing  with  a  {>eculiar  hoarse 
hollowness  (which,  when  well  marked,  is  imiM)rtant  in  diagnosis), 
grating,  rasping,  sawing,  filing,  or,  if  llie  blo<Hl  be  spanwmic, 
roaring.  Variable,  but  generally  low,  in  pitch,  this  murmur  may 
be  of  higher  pitch,  nevertheless,  than  a  co-existent  systolic  murmur 


*  MorUrty.  V.  C.  H..  MaIm.  v..|   xi  , 
■»  In  till'  pili'iion  of  18(11)  will.  I  tbinV, 
iitilwi|iiriilly  iii«i«ti-<l  "I'  1'^   '    ^V    Ii,-.'t 
tioii  (on  Anu-iitiuilii!  ' 
howrvcr,  dninn  fur  1 1 
liol  bern  Vdulnroi'  on  I7  uijMiif. 
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at  the  base  of  the  heart.*  Short  and  abrupt  in  the  majority,  pro- 
longed, almost  drawling,  in  the  minority  of  cases,  its  intensity 
may  reach,  or  even  exceed,  that  of  the  loudest  murmurs  produced 
within  the  heart  The  strength  of  the  diastolic  murmur,  though 
variable,  is  rarely  great,  absolutely  speaking;  in  quality,  it  is 
generally  softer  than  the  systolic:  it  is  not  constantly  present,  not 
only  at  different  periods  of  the  same  case,  that  has  at  one  time 
presented  it,  but  even  with  successive  beats  of  the  heart  Genemlly 
best  audible  over  the  most  projecting  point  of  the  prominence, 
murmurs  may,  on  the  contrary,  attain  their  maximum  loudness  at 
the  edges  of  this :  or,  even  when  the  main  part  of  the  aneurism 
lies  considerably  below  the  clavicles,  tliey  may  be  strongest  at  the 
base  of  the  neck — probably,  under  tJie  latter  circumstances,  thick 
layers  of  fibrine  are  accumulated  in  the  lower  parts  of  the  sac ; 
or,  lastly,  they  may,  in  very  rare  cases,  exhibit  greatest  intensity 
on  the  left  side  of  the  spinal  column. 

Tlie  mechanism  of  these  murmurs  seems  to  be  as  follows.  The 
systolic  is  either  produced  by  tlie  passage  of  blood  over  a  surface 
roughened  by  filirinous  masses,  inequalities  in  the  coats  of  the 
vessel,  and  calcifications  ;  or  it  may  come  of  the  rippling  motion 
given  to  the  fluid  on  its  entry  from  a  portion  of  tube  of  natural 
calibre  into  one  more  or  less  dilatoil,  especially  if  the  dilatation  be 
abrupt ;  or  it  may  be  caused  by  the  flow  of  blood  through  the 
comparatively  narrow  and  more  or  less  rough  orifice  of  the  sao; 
or,  not  directly  dependent  on  the  aneurism  itself,  it  may  proceed 
from  a  spot  of  the  vessel  pressed  upon  and  rendered  narrow  by  the 
sac.  Or  it  may  originate  bej'ond  the  sac,  and  arise  from  the 
])asBage  of  the  blood-stream  from  the  dilateil  part  of  the  vessel 
into  that  of  natural  calibre,  t  Oq  the  other  hand,  diastolic 
murmur  seems  due  to  the  reflux  of  blood  from  the  sac  through  ita 
orifice ;  and  as  the  force  of  tlie  reflux  current  must  be  compa- 
ratively slight,  so,  as  a  rule,  diastolic  aneurismal  murmurs  are 
feeble  :  sometimes,  where  undue  force  is  given  to  the  back  current 
by  coexistent  aortic  regurgitation,  the  diastolic  murmur,  especially 
if  the  sac  be  very  close  to  the  origin  of  the  aorta,  acquires  unusual 
intensity.  When  the  entry  of  the  blood  into  the  sac  is  murmur- 
Icss,  and  its  escape  productive  of  murmur, — that  is,  when  diastolic 
murmur  alone  can  be  heard, — the  peculiarity  probably  depends 
on  some  special  condition  of  the  orifice  of  the  sac,  whereby  a 

*  I  do  not  believe,  hoirever,  that  an  aneuriunil  munnnr  is  ever  of,  tbfolntoljt  •pok- 
ing, very  high  pitch. 

t  Mr. ,  *een  with  Mr.  P.  Duffy. 
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smooth  surface  is  presented  to  the  entering  blood,  and  a  surface, 
roughened  by  moveable  tibrine  or  otherwise,  opposed  to  the  re- 
ceding curreut, 

A  number  of  conditions  tend  either  to  enfeeble  or  intensify 
aneurismiil  murmurs.  If  the  heart's  action  bo  very  weak  ;  if  tlio 
sac  be  filled  in  great  measure  with  fibrine ;  if  the  sac  be  incapable 
«>f  much  expansion ;  if  the  orifice  of  comiuuuicjitiou  betw^een  tiie 
sac  and  the  artery  be  very  large,  inasmuch  as  the  curreut  is  then 
loo  free;  or  if  that  opening  be  at  once  very  narrow  and  smooth, 
inasmuch  &a  possibly  the  stream  is  then  too  small  to  generate 
notable  sound, — if  any  one  of  these  conditions  be  present,  a  sac, 
otherwise  well  constituted  for  the  purpose,  may  fad  to  furnish 
murmur.  On  the  other  hand,  great  roughness  of  surface,  neigh- 
bouring pressure,  and  the  presence  of  good  contluctiug  material 
round  the  sac,  will  intensify,  really  or  apparently,  these  murmurs. 
Mere  sounds  may  sometimes  be  rendered  murmurish  by  suspen- 
sion of  the  brcatli  for  a  moment, — a  fact  to  which  it  is  not  easy  to 
supply  a  satisfactory  clue. 

A  murmur  may  be  suddenly  generated  in  a  person,  known  sub- 
sequently to  be  the  subject  of  aneurism  of  the  arch,  be  audible  not 
only  to  himself,  but  to  bystanders  at  some  distance  off,  pervade 
tlie  entire  arterial  system,  though  of  maximum  loudness  at  the 
upper  part  of  tlie  chest,  and  disappear,  at  least  as  a  phenomenon 
audible  without  the  aid  of  auscultation,  mediate  or  immediate,  as 
suddenly  as  it  came.*  More  than  one  hypothesis  reailily  suggests 
itself  in  explanation  of  this  singular  condition  ;  but,  as  I  have  no 
jwat-mortem  evidence,  proving  the  reality  of  any  one  possible 
mechanism  rather  than  of  another,  I  abstain  from  conjecture. 

I  have  recently  met  with  another  very  similar  case.  A  gentle- 
man, who  had  no  reason  to  doubt  up  to  that  moment  his  being 
in  jK;rfect  health,  suddenly,  while  engaged  in  writing,  heard  « 
loud  murmur  referred  by  himself  to  the  chest,  and  proved  by  aus- 
cultation to  originate  at  the  aortic  arch,  while  it  was  audible 
almost  over  tlie  entire  arterial  system.  There  was  no  additional 
evidence  of  aneurism  a  week  after  tlic  murmur  tirst  becjime  audible ; 
but  of  the  issue  of  the  case  I  unfortunately  know  nothing. 
[245.] 

781.  Symptom*  (a), — The  weight  and  flesh  of  ancurismal 
]iHtient«  undergo  very  considerable  reduction  in  a  certain  sboro  of 
cases  ;  while  instances,  where  the  sufferer  continues  stout  to  the 


■  Facta  &11  iI1u4tr«tr>l  hy  the  r-nafof  Mr. 
dnth  occum-il  l>y  iiii>iura  of  the  sac. 


,  «r*a  with  llr.  I'ollanl  of  Bnunpton  ; 
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last,  or  almost  to  the  la«t,  are  far  from  very  uncommon.  Tbe 
centripetal  or  centrifugal  progress  of  the  aneurism  does  not  always 
explain  this  difference ;  if,  on  the  one  hand,  the  greater  dis- 
turbance of  important  fiinctions,  attaclied  to  the  fonuer  mode  of 
progress,  tends  to  produce  rapid  emaciation,  the  protracted,  though 
less  acute,  functional  mischiefs  endured  in  the  latter,  eventually 
work  out  the  same  result  Besides,  these  two  toix>graphicail 
modes  of  advance  are  sometimes  so  mixed  up,  that  in  not  a  fow 
cases  it  is  impossible  to  place  the  disease  exclusively  in  one  or  the 
other  category.  But  from  the  analysis  of  seventeen  cases  of 
aneurism  of  tbe  arcli,  of  which  1  have  notes,  the  inference  clearly 
flows,  tlmt  the  presence  or  absence  of  pain  of  serious  cburactcr  ia 
the  real  element  in  determining,  or  warding  ofl",  early  emaciation. 
And  that  ])aiu  is  very  decidedly  greater  in  cases  where  the  dilated 
vessel  bears  cither  against  the  chest-wall  and  intercostal  nerves, 
or  the  spino  and  vertebral  groove, — hence  where  the  course  is 
centrifugal.  It  ajipears  that  extreme  emaciation  bus  sometimes 
bein  nicclianicully  caused  by  pressure  on  the  thoracic  duct.  The 
face,  trunk,  and  limbs  waste  pari  passu — the  face  not  presenting 
that  relative  fulness  often  so  remarkable  in  the  emaciation  of 
phtLisia. 

There  is  not  any  attitude,  posture,  or  mode  of  decumbcncy 
peculiar  to  the  subjects  of  aneurism  of  the  arch,  as  a  class  and  fur 
H  permanency;  in  bed  the  patient  usually  lies  on  the  back,  with 
the  head  modenitely  hi^'h.  But,  for  the  relief  of  particular  kinds 
of  pressure,  peculiar  attitudes  may  be  assumed  ;  thus,  where  a  sac 
bears  upon  the  trat^hea,  the  patient  steadily  keeps  the  head  for- 
wanls,  or  forwards  and  sidewards, — and  also  frequently  raises  or 
throws  back  the  bead  suddenly,  kecj)iug  it  in  this  posture  for  u 
time,  so  as  to  project  the  sac  forwards  from  the  windpipe.*  When 
paroxysmal  attacks  of  dyspnoea,  from  tracheal  pressure  or  irritation 
of  the  recurrent  nerve,  occur,  the  sufl'erer  sits  up  with  his  heiul 
sujiported  on  his  hands,  the  elbows  resting  on  the  knees,  or  bends 
over  the  back  of  a  chair,  &c  'ITie  sleep  is  not  afl"ect«}d  by  the 
aneurism  itself;  but  if  pressure  exist,  the  ordinary  slumbers  are 
litful,  interrupted  by  starts,  and  frightful  dreams.  During  the 
urgency  of  bronchitic  and  asthmatic  seizures,  the  patient  may 
pass  night  after  night  out  of  bed.  The  easiest  attitude  in  sleep 
may  be  one,  which  to  a  healthy  ])erson  would  prove  unbearable  : 

*  III  B  ojiM  recently  !>»>n,  the  exiitenoa  of  thi*  hiibit,  ooiiibined  with  ili^lit  gnaw. 
in/{  iiit«racai>iilu  i>ain,  drew  my  atteiitinn  to  lli«  irch  of  the  aorta,  wbeiv,  ■with  much 
(lilfltulty,  iLe  phvaical  »ign»  uf »  Mutll  mi;  were  clujitcil. 
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thus,  wi(h  the  head  supported  sidewise  wholly  on  tho  Iiiind,  and 
the  trunk  on  tho  bent  elbow;*  postures  of  the  kind  may  also  bo 
assumed  conseusually  during  sleep,  the  patient  having  fallen 
asleep  in  quite  a  different  attitude. 

The  expression  of  the  face  varies :  it  may  be  calm  and  not 
indicative  of  sutVering,  except  during  paroxysms  of  dyspnoea, 
growing  then,  terrified  and  imploring;  or  habitually  cross  and 
irritable  ;  or  anxious  and  worn  ;  or  simply  significant  of  profound 
distress.  The  differences  in  the  original  tem])erof  patients  modify 
tlieir  facial  expression  during  this,  as  all  other  chronic  diseases. 
The  colour  of  the  face  may  to  tlie  last  remain  florid  in  the  main, 
with  slight  lividiiy  ;  \  ur  be  habitually  livid  ;  or  in  no  single  point 
remarkable;  or  pale,  sallow,  and  cachectic-looking:  the  latter 
a|ipearaiiie  alone  can  be  held  in  the  least  degree  distinctive.  The 
expression  of  the  face  may  undergo  singular  alteration  by  disten- 
sion of  the  angular,  and  adjacent  part  of  the  frontal,  veins.} 

(4)  The  skin  uf  the  general  surface,  though  sometimes  sallow, 
cannot  be  said  to  exhibit  any  habitual  special  tint.  Sweating, 
the  reverse  of  an  ordinary  symptom,  may  nevertheless  give  con- 
siderable annoyance, — and  this,  where  the  lungs  are  sound.  Tho 
lower  extremities  remain  singularly  free  from  cedema ;  a  fact 
often  finding  its  diagnostic  application.  Slight  bulbousness  uf 
the  finger-ends,  confineti  to  the  side  on  which  the  supply  of  blootl 
is  limite<l  through  the  influence  of  the  sac,  may  occur.§  (Edema 
of  the  base  of  the  neck,  the  face,  and  the  upper  extremities,  and 
one  or  both  sides  of  the  thorax,  follows  pressure  on  tJie  superior 
cava,  or  one  or  both  innominate  veins.  The  peculijir  spongy 
clastic  fulness  of  the  base  of  the  neck,  looking  like  a  collar  of 
flesh,  due  to  capillary  and  arteriolic  turgesccnce,  is  also  observecL 
The  integuments  over  the  sac  sometimes  alone  become  oedematous, 
from  irritation  or  mere  distending  pressure.  The  temjieruturc  of 
the  arm,  of  which  the  circulation  is  impeded,  may  fall  very  notably 
Ik'Iow  that  of  its  fellow.§ 

(c)  Tho  joints  are  not  aflected  ;  no  jMJsitive  connection  exLst« 
between  either  rheumatism  or  gout  and  aneurisiu, 

((/)  Tho  lips  full,  tumid,  and  livid,  the  tongue  <e<leinatou8  At 
the  edges,  and  of  purplish  tint,  the  mucous  membrane  of  tJie 
J>haryux,  thick,  livid,  and  coated  with  viscid  secretion,  when  other 


•  King.  V.  C  H.,  M»le«,  vol.  vii..  p.  S9. 
f  Br».Ur,  U.  C.  H.,  FciimIm,  loc  nl. 
;  Miiriirtv,  I'.  U  II ,  M/Ur».  wl.  rii.,  p.  8. 
I  M*ci,  \j.  C.  U.,  .Mi.lf»,  »ol.  ii.,  v-  -lo- 
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signs  of  venous  pressure  exist,  display,  if  these  be  absent,  no 
jiL-ouliarit}'  of  appearance. 

Dysphagia,  slight  or  severe,  felt  more  in  some  postures  than  in 
others,  paroxysmal  or  permanent,  or  both  combined,  or  in  some 
severe  cases  ilisappeariiig  completely  for  a  while,  after  having 
been  a  constant  condition  (a  change  sometimes  explicable  by 
diminution  of  pressure  through  hremorrhago  from  the  sac),  is  a 
t^ymptom  of  considerable  frequency.  More  commonly  attending 
ihe  disease  in  the  descending  and  transverse  parts  of  the  arch, 
tlysphagia  may  bo  absent  even  in  the  former  case,*  and  co-exist 
with  a  mediiim-sij'.ed  sac  springing  from  the  right  angle  of  the 
arch,  t  The  intensity  of  dysphagia  obviously  depends  in  the  main 
on  the  general  and  local  nervous  susceptibility  of  the  patient;  a 
slight  amount  of  pressure  on  the  oesophagus  will  produce  greater 
dilHculty  of  deglutition  in  some  persons,  than  actual  perforative 
destruction  of  the  coat«  of  the  tube  in  another,  t  Blood  may  bo 
dischargetl  in  large  quantities,  from  rupture  uf  the  sac,  into  the 
cesophugus, — an  event  which,  mdreover,  need  not  prove  imme- 
diately fatal.  Whether  slight  oozing  of  blood  may  take  place  by 
filtration  into  the  cesophngus,  and  be  discharged  by  sputation, 
without  actual  hniuiorrhage,  I  do  not  know  from  experience  ;  but 
there  can  be  no  reasonable  doubt  of  the  possihUity  of  tho 
occurrence. 

The  appetite  fails  altogether,  if  the  aneurism  be  the  source  of 
pain;  commonly  it  is  ciipricious.  Blood  in  small  quantities, 
darkened  and  otherwise  altered  by  the  gsistric  fluids,  is  occasionally 
vomited,  after  having  trickled  into  the  stomach  from  filtration 
tiirough  the  walls  of  the  sac  and  oesophagus  ;  blood  of  similar 
origin  may  also  be  traced  in  the  stools.  §  The  bowels  are  habitually 
constipated  in  advanced  cases,  probably  from  the  patient's  inability 
to  take  exercise ;  flatulence  distresses  many,  even  male,  patiunta  ; 
piles  and  pruritus  about  the  anus  seem  to  be  more  frequent  thaa 
in  the  average  of  persons  of  equal  age.     Ascites  does  not  occur. 

•  Bnulcr,  V.  C.  H.,  Females,  toe.  at 

t  Uownic,  U.  C.  U.,  flail's,  loe.  cU. 

t  A  jierloration  llie  siie  of  »  >IiiUuig  may  exist  withoul  fho  very  least  djsnhagui 
occurring  during  life  ;  though,  too,  the  current  ot  blood  in  tlu!  sue  must  havu  borne. 
ditvcUy  iilinoi>t,  ugiunst  the  ^Uct ;  Uiougli,  too,  the  wall  of  the  tac  niuy  be  >li»tro)e(i 
»t  the  8|Kit,  and  {Mjrtions  ot  its  fibrinous  coiigula  protrude  sliglitly  into  the  intrrior 
of  the  cesophogu*  :  limder,  U.  C.  H.,  Females,  loe.  cit.  ;  1  rei)«atcdly  mw  thia 
woman  awiUlow  with  perfect  eai«.  In  King,  too,  U.  C.  H.,  Males,  loe.  cit.,  n  sniiUtcr 
perforation  existed  without  dysphagia. 

{  I  hare  met  with  one  case  of  rcjKSHted  liii>morrlia|;«  through  the  monlli,  having 
all  the  characters  of  the  dark  variety  of  hi('inat4.-ineKis,  and  in  which,  the  lungs  and 
Atnniarh  not  Ix'ing  demoni>trably  unsound,  there  were  several  signs  and  sym|itonts  uf 
aneurism  of  the  aortic  aich. 
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(e)  Painful,  hoarse,  clanging,  laryngeal  congh,  laryngeal 
rtioncfai,  dry  or  moist,  audible  sometimes  at  a  distance,  and 
dyspnoea,  at  once  habitual  and  increasing  paroxysmally,  coupled 
\<rith  various  morbid  states  of  voice,  indicate  deep  disturbance, 
functional  or  organic,  or  lioth,  of  the  latynx.  The  sixadiing  voice 
may  be  husky,  muffled,  cracked,  and  hoarse  ;  or  simply  weakened, 
or  tremulous  and  variable  in  pitch,  or  actually  lowered  in  register. 
The  hoarse  variety  appears  to  depend  on  chronic  laryngitis,  with 
diminished  current  of  air, — itself,  in  turn,  traceable  to  pressure  on 
the  trachea ;  pressure  on  a  main  bronchus  is  not  sufficient  for  the 
purpose.  (Edema  of  the  glottis,  depending  on  congestion,  venous 
or  sub-inflammatury,  has  in  some  cases  been  found.  Paridysis 
and  atrophy  of  the  muscles  of  one  side  of  the  larynx,  coupled  with 
flattening  and  compression  of  the  recurrent  nerve,  explained  ex- 
treme vocal  feebleness  in  a  case  observed  by  It  B.  Todd.  Tre- 
mulousness  and  variation  of  note  in  speaking  have  been  traced  to 
jiressure  on,  and  displacement  of,  the  trachea.  Paroxysmal  dys- 
jihonia  is  explained  by  irritative  traction  of  the  recurrent  nerve. 
The  trachea,  chronically  inflamed,  where  the  subject  of  irritative 
compression,  is  tender  to  the  touch ;  and  stridolous  breathing  is 
in  part  due  to  these  conditions. 

Various  forms  of  pain  are,  or  may  be,  felt  in  the  chest.  First, 
immediately  over  the  aneurismal  prominence,  p«dn  may  be  pro- 
duced by  mere  distension,  by  local  pleurisy,  or  by  irritation  of 
the  inti^rcostal  nerves.  Secondly,  pain  in  the  neck  and  arms,  down 
to  the  finger-ends,  is  traceable  to  irritation  of  tlie  branches  of  thecer- 
vical  and  brachial  plexuses.  Thirdly,  pain  of  a  peculiar  gnawing, 
terebrating  character,  constant,  bat  increasing  {wroxsymally  from 
time  to  time,  exists  at  the  dorsal  spine,  if  the  vertebrae  are  under- 
going absorption.  Fourthly,  local  pain  and  tenderness  uver  the 
sternum,  is  sometimes  connected  with  periosteida  advancing  to 
suppuration.*  The  second  class  of  pains  are  of  shooting,  piercing, 
or  stinging  character,  may  be  brought  on  by  the  slightest  move- 
ment, even  that  of  turning  in  bed,  and  are  more  or  less  paroxysmal. 
The  gnawing  pain  in  the  back  cannot,  as  some  persons  have  sup- 
posed, depend  on  irritation  of  the  roots  of  the  spinal  nerves,  or  it 
would,  contrary  to  what  is  tlie  fact,  radiate  in  the  course  of  tlicir 
branches.  The  tenderness  of  an  aneurismal  prominence  is  some- 
times extreme, — and  in  certain  cases  associateil  with  a  sensation  of 
heat,  perceptible  also  to  the  hand  of  the  observer.  In  addition  to 
all  these  suflerings,  a  feeling  of  fulness,  weight,  load,  tigbtiiws, 
*  Dawuic,  U.  C.  H.,  Miici,  lot.  tit 
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and  oppression  is  experienced  witliin  the  chest,  in  some  instances 
coupled  with  a  dread  of  uioveineut,  lest  something  should  be  dis- 
jilacL'd  by  the  change  of  postnre.  There  are  patients  who  suffer 
seriously  from  spasmodic  contractions  of  the  diaphragm,  or  sensa- 
tion of  constriction  rouud  the  base  of  the  chest, — the  obviutis 
results  of  irritation  of  the  phrenic  nerve. 

The  state  of  the  respiration  varies.  If  there  be  no  pressnre  on 
tiie  tubes,  or  irritation  of  these,  or  pressure  or  irritation  of  the 
vagi,  recurrent,  or  pulmonary  nerves,  the  breathing  is  calm. 
Where  any  of  these  conditions  are  present  paroxysmally,  the 
l)reatJiing  undergoes  temporary  acceleration  in  proportion  to  tln-ir 
amount  Or,  if  they  are  permanent  evils,  the  breathing  is  laboured, 
whistling,  stridulous,  audible  at  a  distance,  and  the  patient  com- 
iiiHtily  points  to  lite  trachea,  at  the  sternal  notch,  as  the  source  of 
diUicuUy.  The  number  of  respirations  per  minute  almost  always 
exceeds  the  average  of  health  more  or  less, — I  have  found  it  range 
from  twenty-four  to  fifty-six.  The  pulse-respiration  ratio  is  suliject 
to  great  variation  ;  thus,  in  one  of  the  cases  already  referred  to, 
the  mean  ratio  throughout  the  time  of  observation  being  as  2'9  : 1 , 
Hie  extremes  were  as  5'3  :  1  and  as  2"3  :  I  ;  in  this  instance,  the 
variations  of  Lroncho-laryngeal  symptoms  furnished  a  key  to  tho 
rises  and  falls.*  The  chest^play  is  more  or  less  confined.  If  a 
main  bronchus  be  encroachtnl  on,  or  the  mass  of  one  limg  dimi- 
nished by  pressure,  the  play  on  the  corresponding  side  will  Ikj 
relatively  tleticient ;  and  there  may  be  special  want  of  expiratory 
rather  than  of  insi)iratory  j)Owt'r.t  Dyspnoea  is  an  almost  in- 
variable effect  where  the  sac  is  of  any  bulk,  although  all  annoyance 
of  the  kind  may  positively  be  wanting,  where  the  sac  is  even  hupcX 
In  many  instances  the  first  symptom  attracting  the  patient's  atteu- 

•  Bmdcr,  U.  C.  H.,  Females,  loc.  cit.  But  tins  ex|ilMiation  will  not  nlwriys  linM 
cuoil :  (1  mtin  of  ii  :  1  may  coincide  witli  very  <'Oiisiil»rttl<lc  irriUtion  u(  tliu  wbule 
Iirimdio-tniclieal  tract  — Mack,  U.  C.  U.,  Miiles.  vul   ix.,  ji.  210. 

t  Thus  in  Bnuler,  the  mntsuremonta  of  the  chest  bolow  the  fold  of  the  mtmiuk, 
R»vo, 

Medium.  Inspiration.  Expiration. 

Right    .         .         .     174     .        .         .     171     .         .         .161 
Left.  .     .     IfiJ        .        .     .     Iflf  .     .     161 

Hcucothe  total  play  on  the  right  side  equalled  thrcc-oighthis  on  the  left  tvro-pjgfaths, 
i>r  an  inch.  Tho  left  bronchus  wax  "distorlcU,  and  nlnioat  olilileraled  by  pn>saura 
iif  the  sac."  IIimicc  it  np|ic«ni,  too,  that  (he  exc<-s«  of  tho  light  over  the  U'fi  siil«, 
at  the  end  of  full  inspiration,  was  half  an  inch  ;  at  the  end  of  full  expiration,  thru*- 
eighths  of  an  inch.  These  resnllji  prove  that  there  was  a  deficiency  of  expiration  on 
tbu  left  side.  Thev  arc  corroborated  by  the  facts,  that  the  diirn  once  between  full 
iiixpiration  and  full  expiration  on  the  right  aide  eipialled  three-eighths  of  an  ineli,  on 
the  left  only  n  qiiurtor  of  on  inch  ;  while  on  the  lift  t.ide  then-  was  no  dilferenre. 
on  the  riglit  a  difference  of  a  ijuiirter  of  an  inch,  iKtwecu  the  inediuiu  sUite  and  lull 
vs  pi  rut  inn. 

J  H«r^i^  I*,  f.  II.,  Male-,  /or.  cil. 
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lion,  and  commonly  increasing  gratlually  in  intensity,  tly8pna?a 
ncquires,  creteris parihu.f,  most  intensity,  when  the  hiirizontnl  part 
of  the  arch  is  aneurismal.  In  addition  to  the  puhnonary  causes  of 
the  symptoms  enumerated  above,  may  be  mentioned  pressure  on 
the  auricles,  pulmonary  veins,  or  pulmonary  arterj-,  and  passing 
accumulation  of  liloo«l  in  the  right  cavities  of  the  liourt.  Dyspna-a 
is  prone,  too,  to  occur  paroxysmally  at  night,  from  accumulation  nf 
sputa,  pressure  on  the  trachea,  produced  by  accidental  movement 
into  such  postures  as  throw  the  sac  against  that  tube,  and  probably 
from  reflex  action.  The  act  of  deglutition  sometimes  induces  a 
severe  fit  of  obstnicted  breatJiing. 

Cough,  rarely  absent,  may  be  loud,  dry,  and  paroxysmal, — 
paroxysms  of  the  kind  sometimes  terminate  in  a  syncopal  state, 
or,  after  great  effort,  are  relieved  by  expectoration  of  a  thin, 
watery  fluid.  Unless  under  the  influence  of  acci<lcntal  inflamma- 
tion of  the  air-tubes,  there  may  be  no  expectoration  at  all. 

Blood  may  be  discharged  through  the  trachea  in  various  ways. 
The  sac  and  windi)ij)e  untlt-rgoing  an  extensive  rent,  a  tremendous 
flow  of  blood  may  lake  place,  and  kill  instantaneously ;  or,  syncoito 
occurring  after  copious  disciiarge,  congula  form  and  plug  uji  tlie 
opening  for  the  time  ; — upwards  of  a  quart  of  blond  may  be  poured 
out  under  tJiese  cirtujmstances  without  immediately  fatal  result ; 
still  such  temporary  preservation  of  life  is  a  rare  exception  to  the 
common  issue  of  such  ruptures.  Or,  lastly,  the  expectoration  may  bo 
habitually  tinged  with  bliHxl,80  as  to  produce  the  re<l-currant  jelly 
appearance :  such  expectoration,  which  is  very  unusual,  does  not 
always  derive  this  character  from  bUxwl  filtrating  from  the  sac,  but 
sometimes  from  pressure  on  the  vessels  of  the  lung.*  Mixlerate 
discharge  of  blood,  Vjy  diminishing  the  size  of  the  sac,  and  also 
by  diminishing  congestion,  sometimes  affords  great  temporary 
relief  of  urgent  symptoms.  The  following  brief  abstract  nf  a  ca*a 
which  fell  under  n)y  observati<in  sevend  years  ago,  illustrates  some 
remarkable  points  in  the  natural  history  of  aneurismal  hemorr- 
hage. 

Mr.  It.  r..  June  9.  ISJ7  Mtt<\t  »lmat  if,  complaini  of  otwtiiinip  ^ain•  aboot 
riiilit  chcfit.  «ith  a  fcfliiif;  u  if  rniilird  on  Irrcl  of  ri^-ht   pn  I  r, — thb 

«i<n«tjnii  often  wnkin?  Iiiiii  up  at  night.     Notliini;  pIiy>i''nMy  wr-  ■  ;  nvor- 


'  li  tonelw  firkt  »'iuni) 
i  fnr  i>ii  account  of  *)•' 


artiun  of  Irfl  !• 
■nouiiam,  (•«• 

ru«- ■"■    '  '  ■   '     

<if  ■ 

»iMi  -  ,  '  ,  . 

no  murmur ;  tliKtit  <l3f»i>liii(;m  ;  tmiiic  nt  etii<lin<n<«  ;  nijlit  ndinl  i 

ouo-thiH  of  lliu  Icfl  in  Wiullli  unj  foico.      Jtaouj  4,  16i8.     \  . 

•  Brwtei'f  OMO,  loc  nt,,  p.  121. 
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enormously  increased  ;  cheat-wall  feels  so  thin  that  dare  not  place  atethcxeopa  on 
it ;  ra4lial  pulses  as  hefore  ;  ri^ht  pupil  slightly  larger  and  more  slugi^h  than  left  ; 
oceasionBl  oppression  ;  very  slight  eoiigh  ;  dysphagia  as  before.  Rupture  of  the  sa" 
thronf;h  the  cnest-wall  now  appearing  iiiiuiincnt,  1  made  arrangemeuts  with  Dr.  All- 
chin,  who  lived  in  the  neighbourhood  of  the  {laticnt,  for  such  meaaures  as  appeared 
advisable  iu  the  event  of  its  occurring.  January  26,  11°30  p.m.,  rupture  look  plac«  ; 
30  to  40  oz.  of  blood  lost,  without  syncope  ;  gradually  ceased  in  aoout  thr««  hour*. 
Gradual  rally,  with  occasional  ouzings,  till  Feb.  6th,  when  copious  flow  occurred, 
though  less  than  the  first  Feb.  U,  discharge  to  extent  of  nbont  40  OE.  From  this 
time  to  March  8tli  some  five  or  six  bleedings  occurred,  varying  in  quantity  from 
2  oz.  and  3  oz.  to  0  oz.  to  8  oz.  :  on  this  day  a  serious  discharge  to  amount  o( 
from  30  oz.  to  40  oz.  ;  from  this  to  the  17th  Slarch  frc<inent  alight  oozy  discluUf^ 
took  place,  on  which  day  a  suilden  burst  of  blood  was  followed  by  instantaneous 
death,  the  clots  rescmltling  slightly-coloured  size,  and  the  discolourud  lilieu  of 
salmon  tint.  During  all  this  time  the  first  local  application  was  never  removed, 
consisting  of  lint,  tow,  and  matico-leavcs,  saturated  with  alum  and  tannic  acid  ithe 
two  latter  frsiiiieiitly  renewed)  ;  ic«-(iog»  were  kept  constantly  applied  also.  From 
Feb.  fith  to  the  end  of  that  mouth  the  nervous  erethism  uf  tlie  patient  was  so  ex- 
treme as  to  render  him  at  times  almost  maniacal ;  this  state  was  controlled  by  tba 
free  use  of  morphia. 

On  removing  the  mo-is  of  lint,  Ac,  after  death,  it  was  found,  this  lay  in  direct 
contact  in  two  places  with  coagula  within  the  sac, — the  openings  in  the  ch(b-t- 
wull  being  severally  about  the  size  of  a  penny  and  a  halfpenny.  Two  finger* 
intrmiuccil  eosily  reached  the  aortic  valves.  Hence  this  jmtient  must  have  livp.1 
for  nearly  two  months  with  u  gradually  increasing  exteul  uf  his  chest-wall  and  aorta 
replaced  by  lint. 


Certain  physical  signs  connected  with  the  lungs  are  worth  atten- 
tion. Where  the  trachea  is  pressed  on,  the  supra-sternal  region 
sinks  iu  very  deeply  on  inspiration  ;  rhoneho-respiratory  fremitus,  j 
in  consequence  of  the  powerful  stridor  of  respiration,  is  carried  to  H 
its  maxiinum  point.  Puhiionary-percussion  dnlness  comes  of  ~ 
various  influences  exercised  by  the  sac  on  the  substance  of  the 
lung,  displacement,  condensation  by  pressure,  and  collapse  from 
obliterati<in  of  bronchial  tubes.  Respiration-sound  may  bo  de- 
ficient to  almost  suppression,  from  bronchial  pressure,  through 
part  or  the  whole  of  one  lung,  while  exaggerated  respiration  exists 
elsewhere.  Condensed  strata  of  lung  yield  high-pitched  bronchial 
respiration;  and  dry  and  moist  bronchial  rhonchi  are  audible. 
Jerking  rhythm  may  sometimes  be  caused  by  the  pulsation  of  a 
loose  sac  against  the  trachea  or  lung. 

{/)  The  heart  may  become  hypertrophous,  especially  if  the  sac 
originate  near  the  sigmoid  valves :  but  such  effect  is  by  no  means 
constant ;  I  have  known  its  size  fall  quite  within  the  limits  of 
healthy  bulk  under  the  circumstances.  In  some  cases,  the  relarivc 
widths  of  the  arterial  outlets  of  the  heart  undergo  perversion  ;  in 
one  remarkable  instance,  the  pulmonary  orifice,  when  opetied  otit, 
measured  two  and  a  quarter  inches,  while  tlie  aortic  re(u:lied  four 
and  three  quarters :  this  state  of  things  must,  in  all  probability, 
seriously  increase  dyspnoea  [33,  c].* 

'  Dowiiie,  U.  C.  H.,  Males,  loc.  eH.    As  a  grncrol  nils,  the  ndiol  pulse  andetgoa 
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Ineqnalitj'  of  force  and  fulness  of  the  radial,  carotid,  or  suli. 
rlavian  pulses,  at  corresponding  points  of  the  two  sides,  occasion- 
ally exists ;  and  invariably  where  the  blood-current  towards  one  side 
of  the  body  only  is  separately  atJeoted.  Aneurisms  of  the  transvurse 
portions  of  the  arch  on  the  whole  best  exemplify  this  kind  of  irregu- 
larity. Though  odier  explanations  have  been  suggested,  it  appears 
that  pressure  on,  or  obstruction  at,  the  aortic  origin  of  the  weakly- 
beating  vessel  is  the  only  positive  cause  of  the  difference.*  Tiie 
vessel  on  the  affected,  beats  a  little  later,  too,  tlian  on  the  sound, 
side.  There  is  a  certain  sharpness  and  jerking  character  in  the 
pulse,  sometimes  not  unlike  that  of  slight  aortic  regurgitation  : 
but  the  superficial  arteries  do  not  beat  visibly.  The  pulse  is  some- 
times markedly  bisferiens  to  the  finger;  however, observation  does 
not  justify  the  notion  that  the  second  wave  depends  on  reaction  of 
the  aneurismal  sac. 

Any  tactile  differences  existing  in  the  radial  pulses  are  translated 
graphicjiliy  by  the  Sphygmograph  (rit/c  Ai-pendix). 

The  veins  of  the  chest,  of  one  or  of  both  tipper  limbs  may  l>e 
enlarged,  full,  and  knotty, — sometimes  so  firm  that  they  cannot 
l)e  flattened  by  pressure;  those  of  the  arm  have  licen  known  to 
undergo  com|)lete  obliteration  by  thrombi.f  I  have  never  seen 
pulsation  of  the  jugulars  in  these  cases.  The  situation  of  the 
obstructed  veins  will  guide  to  that  of  pressiu*,  whether  on  the 
superior  cava  or  either  innominate  vein  alone. 

(<;)  The  bronchial  glands  are  sometimes  enlarged,  and  increase 
the  percussion-dulness  of  the  aneurism  in  the  back. 

(//)  Tlie  urine  frequently  contains  excess  of  nroi ;  it  is  free 
from  albumen  :  on  the  whole  it  is,  quoad  diagnosis,  insignificant 

(»)  The  genital  organs  present  nothing  upccial. 

(A)  Cephalalgia,  a  frequent  symptom,  sometimes  depends  on 
the  throbbing  action  of  the  arteries,  and  is  sometimes  simulated 
by  pain  in  the  nerves  of  tlie  scalp,  fnnn  pressure  on  the  plexuses 
below.     Partial   paralysis,   sensory   and    motor,   of  an   arm  has 


bat  tliKht  diminntion  in  «trfngth,  iinlru  on  Ihr  t- 
tlic  trit.      Marcy  milxiMS,  tlint    tins  drpfiijs  • 
tlio  bulk  of  *ii  nut  tic  hat  is  sinallin  profH^rtion  to  [i 
eoinparisou  with  kiiruhiim  of  TnMlt  of  the  limb*. 


-ri  to  in 
xt  u,  in 


•  Clmiij^e  ill  tlie  pul<MS  mny,  «»  might  be  anticipated,  be  pT»tty  tne«<li!T  rirrrtnl. 

feeble.  •  '', 


TliBn.  Ill  Maok,  U.  C.  H.,  lae.  HI ,  p.  210,— "thr  If  ft  nidi«l  wi 

tbi>  rigbt  DO  exrcMivrly  feeble  tint  it  w»a  with  il<fli<'ultT  countrd. 


had  Mrvn  thia  putieni  one  fortnight  t>efon,  mnd  wu  pn«iv. 
belWMa  the  two  pulaea.      Where  difference  of  the   l 
lowtT  ealreniities  •linald  •lv«ri  be  extmiDrd,  led  a  U: 
tide*  be  taken  for  the  rrjnilt  of  dieeiM. 
t  Ferrue,  Mem.  AcmL  Roy.  de  Itedeeine. 


".■ri»nrr  nil  II  «  i:  *i«i 
Ihe  mrfriM  of  the 
.^ulani}  in  the  two 
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occnrred  from  pressure  on  the  hracbial  plexus.  Tlie  intellecf  is 
habitually  unafl'ected  to  the  last.  It  is  quite  conceivable  that 
obstruction  of  the  innominate  or  of  the  left  carotid,  may  be  carried 
to  such  a  point  as  to  interfere  with  the  nutrition  of  the  brain  and 
induce  symptoms  ;  but  such  result  is,  clinically,  at  least  very  rare. 
I  have  seen  the  avaihible  opening  of  the  innominate  reduced  to 
the  size  of  a  crow's  rpiill  flattened,  through  combined  twistinjy  of 
the  trunk  and  the  obstruction  of  coagula,  witJiout  any  cerebral 
symptoms  having  occurred  during  life.  Probably  this  absence  of 
suffering  on  the  part  of  the  brain  results  from  the  slowness  with 
which  (he  nlistruction  is  habitually  worked  out.  For  there  is  every 
reason  to  believe  that,  when  abruptly  etl'ected,  as  by  ilissecfiug 
aneurism  of  the  arch,  grave  ence|dialic  mischief  may  follow  sucii 
interference  with  the  current  [812,  c]. 

(/)  Paraplegia  has  in  rare  instances  followed  erosive  dest.ractinu 
of  the  vertebrtB  and  pressure  on  the  spinal  cord.  In  one  remark- 
able case,  death  occurring  with  siKlden  paraplegic  symptoms  and 
indications  of  rupture  into  the  chest,  the  sac,  it  was  discovL-r«:if, 
had  burst  into  the  pleura,  and  also  into  tlic  spinal  canal. 

(tn)  As  a  rule,  the  organs  of  sense  escape, — at  least,  they  cscjipe 
such  amount  of  implication  as  readily  attracts  attention.  1  have, 
however,  known  deafness  supervene,  when  some  form  of  connec- 
tion with  tlie  aneurismal  disejise  seemed  highly  probable.*  It  has 
not  occurred  to  me  to  observe  jiositive  failure  of  vision  in  cases  of 
aneurism  of  the  arch  ;  but  I  have  met  with  twelve  well-defined 
examples  of  iue<puility  of  the  pupils  since  I  first  noticed  the  pecu- 
liarity in  18;jlJ.t  Tiie.se  cn.scs  have  shown  me  that,  when  tlic  pupils 
are  affected,  three  different  conditions  may  obtain  :  first,  contntc- 
tion  on  the  aneurismal  side  may  exist  persistently  ;  secondly,  tlio 
inequality  mtiy  only  be  shown  by  sluggishness  under  light  on  that 
side  ;  J  thirdly,  the  diameter  of  the  pupils  may  be  variable,  even 
within  a  few  days, — that  on  the  aneurismal  side  being  now  equ.il 
to,  now  notably,  now  slightly,  sjnaller  tium,  now  larger  than,  the 
other  in  8ize.§     The  latter  variations  would  prove  that  the  pressure 


•  Moriarty.  V.  C.  H..  Mdlw,  he.  ctt. 

+  Muik.  U.  C.  H.,  Males,  vol  ix.-.  rP-  211.  244.  "  April  2.'H,  IS.'iS.  L«ft  iwipifT 
in  (ireilitini  state,  about  |  inch  in  diameter  ;  ri^lit  not  more  tliiiri  half  the  diir  ;  tii>||t 
lire  ronh'l  «nii  moderately  brisk."  Thi?'  state  held  on  during  life,  hut  uft(>r  deutli  — 
"  Muy  °J4,  .  .  .  iiupiU  ruuud,  both  larger  than  durini;  life  ;  the  right,  Mmt 
which  »■««  during  lilo  so  iiotMhly  the  smaller,  is  now  very  dislinctly  the  Ihl-.t  f  iho 
two."    In  this  c«»e  the  innominate  artery  wa«  so compromcd  that  auarr-  !« 

•lit  alone  opeue-l  into  the  art:li,  and  the  right  radial  pulae  whk  almost  hm  ,u. 

i  noliHon.   V.  r.  JI.,  Malea.  vol.  xvi.,  p.  77,  March  in,  18S9. 

t  Covey.  (J.  C.  H.,  Males,  vol.  xi.,  pp.  31*.  352  :  vol.  xii.,  p.  31,  1846. 


ANEURISM  OF  THE  ARCH  OF  THE  AORTA.        497 


of  the  sac  must  act  now  paralytically,  now  irritatively,  on  the  aym- 
pathetic  at  the  root  of  the  neck.* 

I  have  recently  observed  a  case  in  which,  along  with  contracted 
pupil,  the  temperature  of  the  same  side  of  the  face  was  distinctly 
iiigher  to  the  hand  than  on  the  other.  Not  having  had  a  thermo- 
meter by  me,  and  having  seen  the  patient  but  once,  1  am  unable 
to  fix  the  precise  amount  of  diflference.  But  the  fact  illustrates  tho 
experimental  results  of  Petit  and  Bernard  on  the  section  of  the 
sympathetic  in  the  neck  [723,  i]. 

(n)  In  addition  to  the  neuralgic  pains  in  various  nerves  from 
pressure,  absorption  of  their  substance  is  sometimes  effected.  In- 
tercostal neuritis  has  in  a  few  instances  been  detected. 

782.  Course,  (o)  Pathological. — In  the  great  majority  of  cases 
the  progress  of  aneurism  is  slow  and  insidious  at  first:  the  symp- 
toms may,  however,  be  suddenly  developed,  doubtless  from  some 
sudden  increase  in  the  bulk  of  an  already  existing  and  hitherto 
latent  sac, — an  increase  generally  connected  with  change  from  the 
simple  to  the  mixed  condition  of  the  disease.  The  further  course 
of  events  is  either  gradually  or  interruptedly  progressive :  occa- 
sionally aneurisms  of  considerable  dimensions  have  remained  latent 
to  the  last,  as  far  as  subjective  symptoms  were  concerned, — while 
their  physical  signs  had  been  merely  those  of  a  soft,  solid  muss 
within  the  chest. 

Progressive  advance  towards  spontaneous  cure  is  an  occasional, 
though  unfortunately  a  ver)',  very  rare,  mode  of  progress.  La- 
minar deposition  of  fibrine  continues  to  take  place,  stratum  by 
stratum,  till  tic  entire  sac  is  filled  and  its  surface,  next  the  blood- 
current,  brought  on  a  level  with  the  lining  membrane  of  the  vessel 
I  have  seen  as  many  as  four  distinct  sacs  thus  rendered  practically 
innocuous  in  one  and  the  same  aorta ;  but  no  one  of  the  four  was 
larger  than  a  good-sized  walnuL  Larger  sacs,  materially  larger, 
luive,  however,  been  known  to  undergo  thia  form  of  cure,  and  to 
be  eventually  converted  into  ossiform  masses. 

(A)  Topoijraphical. — Topographically  considered,  the  course  may 
b6  centripetal  or  centrifugal,  or  both  combined  :  when  aneurism 
combines  both  modes  of  progress,  one  almost  always  predominates 
in  activity  over  the  other. 

783.  Mode  of  Dritth. — There  are  five  chief  ways  in  which  life 
may  be  destroyed  in  the  subject  of  aneurism  of  the  arch  :  by  gra- 

*  Petit  iKitlrod  in  1*27,  not  oiil;  rniitrartion  uf  the  pnpil,  hut  aUo  (tbu«  anttci- 
pnting  Brrnanl  by  *  reotiiryl  incirssD't  eriileiice  of  ruculknty  of  tb*  lid*  of  tha 
Uc«  00  wction  of  thr  kym|»itb«lir  trunk  in  tha  Ovck.  ViUc  Gainliier,  Aaoc.  Had. 
JounuJ,  Ui'j,  and  Ogle,  Med.  Chir.  Trana,  vol.  xli.,  18<0. 
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dual  aatlienia  and  exhaustion ;  by  the  obstructive  and  Irritatiro 
effects  of  pressure ;  by  rupture  and  hsemorrhage  ;  by  acute  inter- 
current diseases  ;  by  co-existiug  chronic  diseases. 

(a)  On  the  whole,  actual  death  by  gradual  exhaustion  is  rate. 
Pain,  insomnia,  anorexia,  wasting  and  low  irritative  fever,  not  nu- 
frequcntly,  it  is  true,  bring  tlie  patient  to  the  briulc  of  the  grave; 
but  in  several  instances  of  the  kind,  observed  by  myself,  the  im- 
mediate cause  of  dissolution  belonged  to  one  of  the  otlier  categories, 
especially  nipture.  In  one  melancholy  case,  which  I  saw  some  three 
or  four  times  in  consultation,  the  patient,  unable  to  bear  the  anguish 
of  intercostal  and  other  neuralgic  pains,  which  were  fast  nnder- 
mining  him,  committed  suicide  [789]. 

(b)  Wliether  the  aneurism  affect  the  ascending  or  the  transverse 
portions  of  the  arch,  broncho-tracheal  pressure  and  irritation  rank 
among  the  most  frequent  causes  of  death. 

(c)  Solution  of  continuity  in  the  walls  of  the  sac  may  be  eflfected 
by  slow  perforation,  or  sudden  rupture.  Perforation,  with  or  with- 
out oozing,  or  slight  pouring  out  of  blood,  may  occur  into  parts  of 
considerable  importance,  not  only  without  immediately  fatal  results, 
but  without  any  perceptible  special  effect;*  the  occurrence  of  a 
sudden  rent  of  any  size  completely  through  the  wall  of  the  sac,  no 
matter  with  what  internal  part  an  unnatural  communication  be  fl 
thus  set  up,  is  however  almost  invariably  fatjd  at  once.  A  very  ^ 
large  breakage  of  the  adherent  sac  and  chest-surface  may  however, 

as  we  have  a  moment  since  seen,  take  place  with  actual  passing 
comfort  from  the  ensuing  hwmorrhage  (through  relief  of  con-  h 
gestion  and  diminution  of  various  irritative  pressures).  There  is  ^ 
no  conceivable  position  into  which  fatal  rupture  has  not  occurred, 
as  may  be  seen  by  examination  of  E.  Crisp's  valuable  collection  of 
recorded  cases-f  Where  the  ascending  part  of  the  arch  has  been 
affected,  the  pericardium  has  proved  the  most  frequent  seat  of 
hremorrhagic  cfl'usion.  Of  138  cflses,  where  Crisp  found  the  mode 
of  death  stated,  six  oidy  furnished  examples  of  external  rupture. 

Hajmorrhngic  effusion  from  a  sac  may  be  nfainccf,  as  when  it 
pours  into  the  pericardium,  |>Ieura,  mediastina,  spinal  canal,  pul- 
mf>nary  artery,  vena  cava,  or  various  compartment*  of  the  heart ; 


I 


•  Brsder,  U.  C.  H.,  lot.  eil.,  into  ccsophagui.  'WTiitak*r,  tT.  C.  H  ,  Femalfs,  toI. 
v\.  |).  174,  ndinittcil  immeJiately  nflrr  violent  htemorrhage,  having  the  cliaructcrs  of 
hn'mnlvuic-sis,  nillicil,  hail  three  more  attacks  nilliin  Ihirty-aix  hours,  dyinj;  inMAu- 
taiicoiiNly  in  tlie  loat.  Tlie  stomach  contained  fluid  blood  7  oz.,  and  two  maaay 
coaipila  wci);hing  ISi  and  7  oz.  :  the  aao,  orcupying  the  descending  portion  of  Uia 
■rch,  ruminnnii'Jited  with  the  waophagua,  by  an  opening  as  large  as  a  half^rown. 

t  Diicaaea  gf  the  llluud  VeaaeU.     1847. 


ANEURISM  OF  THE  ARCH  OF  THE  AORTA. 


499 


it  ia  r^ectedf  when  poured  into  the  trachea,  a  bronchus,  the  lung- 
substance,  the  oesophagus,  or  through  the  chest- wall. 

Death  may  also  take  place  by  rupture  of  tlie  heart,  or  of  the 
aorta  itself  on  the  cardiac  side  of  the  aneurism. 

(d)  Death  by  dcpencUnt  acute  intercurrent  diseases,  such  as 
pneumonia,  gangrene  of  the  lung,  bronchitis,  pleurisy,  pericar- 
ditis, is  occasionally  observed.  Death  through  independent  acuta 
intercurrent  diseases  is  very  rare  ;  the  victims  of  cholera  asiatica, 
typhoid  (Peyerian)  or  typhus  fevers,  rheumatic  fever,  the  exanthe- 
mata, acute  Bright's  disease,  cerebral  and  abdominal  inflamma- 
tions, are  scarcely  ever  the  subjects  of  aortic  aneurism.* 

(e)  Of  co-existing  chronic  diseases,  affections  of  the  substance 
and  valves  of  the  heart,  preceding,  coincident  with,  or  sequential 
to  the  arterial  changes,  are  tlie  most  frequently  conducive  to  the 
fatal  issue :  a  rare  example  of  death  from  phthisis  now  and  again 
occurs ;  moderate  empliysema  is  not  a  very  unusual  accompani- 
ment Diathetic  diseases  of  all  varieties  are  singularly  uncommon  : 
distinct  evidences  even  of  the  fatty  diathesis  are  rare,  and  I  do 
not  remember  ever  to  have  seen  fatty  cardiac  metamorphosis  iu 
conjunction  with  aortic  aneurism.  Ofttimes  the  disease  occurs  in 
people  of  the  most  vigorous  frame  and  constitution  [784]. 

784.  BepuUiona  and  Affinities. — (a)  In  108  cases  of  aneurism, 
Rokitansky  found  tubercle  only  five  times — and  always  retrograde 
tubercle.  Twelve  cases  of  aneurism  of  the  arch,  by  Greene,  supply 
four  examples  of  tubercle ;  132  cases  of  aneurism  of  the  arch,  col- 
lected by  Crisp,  furnish  two  examples  of  death  by  phthisis.  Stokes 
teaches,  on  the  other  hand,  that  "  the  morbid  condition  which 
most  often  accompanies  aneurism  ia  tubercle.  ....  I  have 
often  thought  tliat  there  was  a  case  deserving  the  name  of  con- 
sumptive or  strumous  aneurism,  in  which  the  same  general  morbid 
state,  which  caused  deposition  of  tubercle  in  the  lung,  simultane- 
ously afl'ected  the  coats  of  the  aorta."  According,  then,  to  Roki- 
tansky, tubercle  and  aneurism  are  absolutely  antagonistic ;  accord- 
ing to  Stokes,  of  affinity  so  close  tliat,  in  some  cases  at  least,  one 
and  the  same  diathesis  simultaneously  generates  both. 

In  sixteen  cases  of  fatal  aneurism  of  the  arcii,  examined  by  mj- 
aelf  post-mortem,  one  rather  doubtfiil  example  of  tulx-Tclc  oixurs, 
in  a  male  aged  fifty-one ;  in  one  other  male,  aged  thirty-two,  there 
were  pulmonary  cavities,  and  growing  tubercle  [786]  ;  in  all  ihe 
other  cases,  the  absence  of  crude  tubercle  or  grey  granulation  is 

*  L*ctnr«  on  the  InflHOBc*  of  preexisting  State  of  Health  on  DiwtM.     LaoMl, 
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affirmed  in  my  notes.  On  the  other  hand,  I  do  not  remember,  in 
the  vast  number  of  phthisical  people  (and  destroyed  by  phthisis) 
I  have  opened,  to  have  met  with  any  instance  of  progressive  anea- 
rism.  Hence  my  contingent  of  experience  supports  tlie  inference 
of  Rokitausky  as  to  the  rare  association  of  the  two  diseases.  But 
the  disparity  of  the  ages  most  apt  for  the  generation  of  tubercle 
and  aneurism  must  not  be  forgotten;  the  mean  age  in  my 
aneurismal  cases  was  forty-two;  and  it  maybe  calculated  that, 
omitting  children,  about  63  per  100  of  tuberculous  adults,  13*5 
only  per  100  of  aneurismal  people,  are  under  thirty  years  of  age. 

(b)  The  sypiiilitic  cachexia  and  gouty  diathesis  are  said  to  have 
some  connection  with  aneurism.  As  lar  as  my  own  observation 
goes,  it  supports  the  notion  that,  in  its  tertiary  and  altimate 
developments,  syphilis  niiiy  lay  the  groundwork  of  aneurism,  as  it 
apparently  does  of  valvular  disease  also  [56(5]  ;  so  that  a  certain 
attraction  might  be  held  to  exist  between  the  two  aflections, — 
but  I  have  no  satisfactory  statistical  evidence  to  adduce.  It  has 
been  asserted  that  mercurial  dyscrasia  promotes  the  occurrence  of 
aneurism. 

(c)  A  parallel,  which  I  cannot  help  thinking  somewhat  fanciful, 
has  been  drawn  between  aneurism  and  cuiiccr,  in  regard  of  their 
constitutional  conditions  and  effects.  Like  the  cancerous,  it  is  said, 
the  "aneurismal  diathesis"  is  never  extinguished:  what  comes, 
then,  of  the  cures, spontaneous  and  by  art,  of  the  disease?  Fre- 
quently, we  are  assured,  many  of  the  arteries  are  involved  in  the 
same  person;  the  assurance  is  directly  at  variance  with  statistical 
returns.  And  besides,  admitting  the  fact,  (after  all,  it  is  only  a 
question  of  degree,  for  unquestiimably  several  arteries  are  some- 
times afl'ected  in  the  same  individual),  the  analogy  fails  ;  cancers 
multiply  through  the  blood  ;  aneurism  could  only  do  so  through 
local  changes  in  the  vessels.  ITie  aspect  of  the  patient  and  tlie 
general  decay  of  the  organism  resemble  those  observed  in  cnnc«r, 
according  to  this  argument :  the  statement  seems  decidedly  inap- 
plicable to  the  majority  of  cases  of  aneurism,  and  only  true  of  those 
attended  with  an  unusual  share  of  sutfering.  And,  further,  io 
their  mode  of  distribution  to  the  two  sexes,  aneurism  and  cancer 
are  well  nigh  the  antipodes  of  each  other. 

785.  Diaifjiosia. — The  diagnosis  of  a  sacculated  aneurism  of  the 
arch,  may  be,  on  the  one  hand,  one  of  the  easiest,  or,  on  the  other, 
one  of  the  most  difficult,  problems  occurring  in  the  practice  of  our 
art, — so  difficult,  that  certainty  proves  imattainable,  and  surmise, 
more  or  less  strong,  alone  permissible.     So  true  is  this,  that  it 
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may  be  well  to  consider  apart  the  grounds  of  objective  and  positive, 
and  of  subjective  and  tentative  diagnosis. 

(a)  Positive  diatjnosis. — Locally  considered,  the  diagnosis  of 
sacculated  aneurism  of  tlie  arch  turns  essentially  on  the  co- 
existence of  (1)  a  pulsating  prominetux,  visible  and  palpable, 
limited  in  area,  and  corresponding  in  seat  to  that  portion  of  the 
vessel ;  (2)  the  signs  of  internal  pressure ;  (3)  certain  arterial 
murmurs  and  sounds;  and  (4)  limit^'d  peraission-dulness  in  the 
course  oj  the  arch. 

Unfortunately  not  one  of  the  series  is  peculiar  to  aneurism. 
Thus  (1)  a  pulsating  prominence  may  also  be  produced  by  a  small 
solid  mass  lying  over  and  receiving  the  impulse  of  a  sound  aorta, 
— the  pulsation  of  a  mass  of  the  sort  may  even  be  distinctly 
expansile  to  tlie  feel  [765]  ;  or  it  may  be  due  to  an  abscess  in  the 
mediastinum;  or  to  pulsating  empyema ;  or  to  a  tumoiu- pulsating 
interstitiallj'.  (2)  The  signs  of  internal  pressure  may  bo  produced 
by  solid  tumour.  (3)  A  double  hoarse  murmur  over  tlie  urch, 
inaudible  or  only  faintly  audible  at  the  heart, — a  diastolic  murmur 
similarly  loc^Uised,  and  a  pumping  or  sucking  character  of  tlie 
aortic  sounds,  without  murmur,  are  the  most  significant  ausculta- 
tory signs ;  but  it  would  be  rash  to  affirm  that  the  association  of 
calcification  of  the  arch  with  tumour,  pressing  on  the  outer  surface 
of  the  vessel,  might  not  generate  auscultation-signs  of  deceptively 
similar  characters.  It  consequently  becomes  necessary  t<i  pass  in 
review,  one  by  one,  the  different  affections  which  possess  certaiu 
characters  in  common  with  aneurism,  and  show  how  these,  while 
simulating  that  disease,  fail  to  prove  its  existence.  (4)  Several 
morbid  st^ites  of  the  mediastina,  bronchial  glands,  lungs,  pleura, 
and  even  of  the  chest-wall,  may  accidentally  render  the  i>ercu8aioa- 
sound  dull  in  the  course  of  the  arch. 

(a)  Tuberculous  consolidation  of  one  apex,  especially  the  Icfk, 
with  murmur  in  the  suliclavian  or  pulmonary  artery,  is  distin- 
guished from  aneurism  by  the  non-extension  of  percussiou-dulness 
across  the  middle  line ;  by  its  extension,  on  the  contrary,  to  the 
acromial  angle ;  by  the  existence  of  some  amount  of  tone  in  the 
percussion-sound,  and  some  share  of  resilience  in  the  w»Ul  of  the 
chest ;  by  the  want  of  abrupt  and  sharply  circumscribed  definition 
of  the  {Hjrcussion  dulness  ;  and  by  the  absence  of  pressure -signs, 
eccentric  or  concentric.  The  symptoms,  lucal  and  gencnil,  are 
also,  in  the  main,  widely  different. 

ifi)  Fluid  in  the  pericardium   is  distinguishe*!    by   the   pyra-- 
niidul  form  nf  it«  dulne-ss,  which  aneurism  never  sinmUlt<^•  except 


602 


DISEASES  OF  THE  OH  EAT  VESSELS. 


under  the  very  rare  Accidental  circumstanceB  already  referred 
to  [77,  c]. 

(y)  In  a  case  of  enlarged  heart,  there  is  but  one  centre  of  motion 
— in  aneurism  two;  itself  and  the  heart.  When  well-Jefiued, 
this  is  a  most  valuable  aid  in  diagnosis  ;  but  it  must  not  be  for- 
gotten, that  the  aneurismal  sac  and  the  heart  itself  may  be  so 
closely  contiguous,  as  to  render  it  impossible  to  isolate  them 
satisfactorily.  Under  these  circumstances  it  may,  or  may  not,  be 
a  matter  of  ease  to  detect  such  difference  in  the  precise  rhythm  of 
pulsation  at  two  given  spots,  as  to  settle  the  question  in  favour  of 
a  double  source  of  motion.  But  we  must  remember  that  the  sao 
may  be  not  only  non-expansile,  but  actually  quiescent ;  ander 
these  circumstances  the  site  of  the  percussion-dulnesa  and  the 
existence  of  pressure-signs  must  bo  appealed  to  for  the  distinction 
on  the  side  of  aneurism,  and  a  greater  or  less  contingent  of  ita 
special  signs  sought  for  on  die  side  of  enlarged  heart  If  general 
dropsy  exist,  this  is  in  favour  of  heart-disease,  positively  hostile  to 
the  existence  of  aneurism  as  the  sole  affection. 

(8)  Intra-pleural  jndaaling  emjtyema,  with  its  throbbing  promi- 
nence near  the  edge  of  the  upper  bone  of  the  sternum,  simulates 
aneurism  closely, — so  closely  that  in  the  first  example  of  the 
affection,  that  fell  under  my  notice,  the  existence  of  aortic 
aneurism  had  been  accepted  as  a  demonstrated  fact.  The  dis- 
tinctive marks  would  be  these,  in  the  case  of  empyema :  tli« 
absence  of  arterial  sound  or  murmur  on  the  prominence  ;  weak- 
ness of  the  heart's  sounds  at  the  spot ;  absence  of  thrill ;  absence 
of  impulse  above  the  clavicles ;  equality  of  the  radial  pulses ;  and 
the  total  deficiency  of  signs  of  centripetal  pressure,  venous,  trachteo- 
bronchial  or  oesophageal. 

(<)  A  chronic  sub-periosteal  abscess  of  the  sternum,  forming  a 
small  prominence  in  the  line  of  the  transverse  portion  of  the  arch, 
fell  under  my  notice  some  time  ago,*  sufficiently  resembling  au 
aueurisnial  sac.  But  there  was  no  impulse ;  gentle  percussion 
immediately  round  the  prominence  gave  normal  resonance ;  there 
was  no  murmur,  and  concentric  pressure-signs  were  totally  absent. 
Still  there  might  accidentally  have  been  impulsive  action  of  the 
vessel  beneath,  and  excess  of  mediastinal  fat  might  have  rendered 
the  percussion-sound  dull ;  under  such  circumstances  the  diagnosis 
would  liavo  been  excessively  difficult 

(C)  Infiltrated  cancer  of  t/ie  lung  causes  retraction  of  the  side, 
produces  no  local  prominence,  deepens  the  intercostal  spaces,  and 

•  M«rg.  Motloc,  r.  C.  H.,  Frniales,  vol.  r.,  p.  3«. 
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frequently  renders  the  percussion-sound  tubular  in  the  infra- 
clavicular region ;  it  does  not  produce  pressure-signs,  and  may  be 
the  seat  of  the  signs  of  softening  and  excavation. 

(»j)  Pulmonary  Byphiloma^  seated  within,  what  may  be  called, 
the  aneurismal  area,  may  prove  very  difficult  of  distinction  from 
aneurism, — receiving,  as  it  does,  impulse  from  the  contiguous 
arch,  and  being  occasionally  associated  with  severe  periosteal 
pains  of  syphilitic  origin.  The  failure  of  mercurial  remedies  to 
relieve,  would  depose  in  favour  of  aneurism. 

{&)  Tumour  in  the  anterior  mediastinum  presents  the  greatest 
number  of  jiositive  points  of  similarity  to  aneurism.  Now,  if 
there  be  highly-marked  pulsation,  a  broad-based  prominence  with 
conical  elevation  in  the  centre,  the  murmurs  most  distinctive  of 
aneurism,  and  a  sensation  of  the  flow  of  liquid  beneath  the  in- 
teguments, there  can  be  no  doubt  that,  whatever  other  grounds 
fur  diagnosing  tumour  may  exist,  aneurism  is  really  present.  But 
every  one  of  these  signs  may  in  cases  of  aneurism  be  absent: 
then,  observe  how  like  the  two  tilings  are — a  sac  filled  with  tibrine 
and  a  solid  tumour.  In  truth,  one  is  a  tumour  inside,  the  other 
outAu/i-  the  arch  :  and  obstruction  from  without  may  have  the  same 
disturbing  effect,  as  from  within,  on  the  blood-stream  flowing  in 
its  interior.  Common  to  the  two  are  dulness  and  non-resilience, 
nsutilly  e-xtending  across  the  middle  line, — all  the  signs  of  cen- 
tripetal, and  almost  all  those  of  centrifugal,  intrathoracic  pres- 
sure. Under  such  circumstances,  the  question  becomes  one  of 
pure  probabilities.  The  conditions  in  favour  of  aneurism  would 
be  these :  sitmition  in  the  course  of  tlie  arch ;  vibratile  thrill 
above  or  below  the  clavicle ;  marked  accentuation  of  the  second 
sound  over  the  prominence ;  gradually  increasing  nearness  of 
pulsation  to  the  surface;*  double  impulse, especially  with  doubling 
of  diastolic  share  of  impulse;  dysphagia;  great  pain,  especially 
of  the  dorsal  spine ;  absence  of  oedema  of  the  arm  and  chest. 
The  circumstances  in  favour  of  tumour,  and  against  aneurism, 
would  bo  the  facts  of  the  patient  being  a  female  f  and  under 
twenty-five  years  of  age ;  great  superficial  extent  of  percussion- 
diilness,  especially  if  there  were  no  marked  attenuation  of  the 
walls  of  the  chest ;  absence  of  any  heaving  motion  in  the  affected 
spot ;  want  of  accordance  between  the  sites  of  maximum-dulueaa 


*  Tet,  rmm  itrmtilication  of  fibrine,  thr  pulution  of  u  UMarum  mtjr  gnm 
dctper  :  HD<1,  or.  the  other  hanil,  tliat  of  •  tumour  niAv  brcoin*  man  lapcrfiriiil, 

t  But  thia  U  of  littl*  riklur,  fur  thp  •xcon  of  uir  'ic  arch  in  nulM  U  hf 
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and  of  palsation ;  distension  of  the  sapcrficial  thoracic  reins,  and 
the  existence  of  currant-jelly  expectoration,  which,  conamon  with 
tumour,  is  very  rare  with  aneurism. 

It  is  a  curious  fact,  that  where  a  quiescent  anewrismal  sac  and  a 
tumour  co-exist,  the  usually  essential  sign  of  aneurism,  namely 
pulsation,  apparently  expansile,  may  he  furnishe^i  by  the  tumour; 
while  the  usually  essential  sign  of  tumour,  dead,  toneless  dulneaa 
under  percussion,  unaccompanied  by  intrinsic  pulsation,  may  be 
caused  by  the  aneurism.  This  statement  is  well  illustrated  by  the 
cixse  of  Brader  {loc.  cit.). 

(i)  The  means  of  distinguishing  coarctation  of  the  arch  will  be 
fonnd  with  the  description  of  that  disease. 

(ic)  Aneurism  of  the  innominate  artery  is  distinguished  by  the 
higher  position  of  its  pulsating  prominence  behind  or  above  the 
inner  part  of  the  clavicle ;  prominence  appears  relatively  early ; 
dysphagia,  tracheal  pressure-symptoms  and  dyspncea  are  com- 
paratively rare;  the  clavicle  is  often  pushed  from  its  place; 
paralytic  symptoms  in  the  right  arm  are  greatly  more  frequent; 
the  respiration-sounds  are  seldom  enfeebled, — if  they  are  so,  the 
right  lung  suflers.  In  an  elaborate  essay  on  aneurism  of  the 
innominate  artery,  by  Holland,*  it  is  statetl,  that  the  arteries  in 
the  right  side  of  the  neck  and  head  and  in  the  right  arm  generally 
pulsate  less  strongly  than  on  the  other  side, — wiicreas  the  reverse 
is  the  general  fact  in  cases  of  aneurism  of  the  transverse  portion  of 
the  arch.f  The  same  writer  notes  that  pressure  on  the  right  sub- 
clavian and  carotid  diminishes  or  stops  the  pulsations  of  an 
innominate  sac, — while,  brought  to  bear  on  either  the  right  or 
left  arteries,  it  exercises  no  influence  on  aortic  aneurismal  action. 

(fc)  Hypothetical  diagnosis. — But  the  major  dilficulty  arises 
when,  from  smallness  of  the  sac  and  peculiarity  of  site,  not  » 
single  physical  sign  of  aneurism  can  be  made  matter  of  demonstrtn- 
tion ;  and  when,  in  point  of  fact,  a  surmise  only,  more  or  loss 
strong,  it  is  true,  can  be  formed  as  to  the  nature  of  the  disease. 
The  evidence,  such  as  it  is,  can  only  be  worked  out  by  a  system  of 
negation  and  per  viam  exclusionis. 

Thus,  the  absence  of  symptoms  and  signs,  indicative  of  ordinary 
afiTections  of  the  heart  and  lungs  in  a  middle-aged  male  suffering 
from  persistent  anomalous  disturbances  within  the  chest,  even 
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•  Dublin  Jourii*!,  1852. 

+  Thii  ruU  is,  liowitver,  open  to  numeroiu  rzp«ptioDS ;  io  my  own  r«MW  of  ■•- 
craving  «nd  tr*n«TerM  and  aortic  inearinn  rombinvd,  the  weakly  acting  Fadial  «M 
nor*  fre^Hrntly  ihe  rijjht 
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though  he  does  not,  or  rather  because  he  does  not,  exhibit  any 
failure  of  general  health,  affords  fair  motive  for  suspecting 
aneurism.  If  one  of  these  disturbances  be  abiding  intra-tlioracic 
pain  (especially  if  associated  with  surface  tenderness),  the  grouuds 
for  such  suspicion  are  greatly  strengthened.  And  if  a  middle- 
aged  male  (more  especially  one,  who  has  suffered  from  a  combina- 
tion of  symptoms,  such  as  this),  is  suddenly  seized  with 
haemoptysis,  more  or  less  copious,  or  with  paroxysmal  respiratory 
or  vocal  signs,  signifying  interference  with  the  recurrent  nerve, 
the  diagnosis  of  aneurism,  though  unsustaiued  by  a  single  positive 
physictil  sign,  would  rarely  prove  erroneous. 

Nay  more,  male  adults  will  occasionally  present  themselves, 
exhibiting  all  the  outward  signs  of  robust  health,  who  energetically 
proclaim  they  •'  never  had  a  day's  illness,"  and  in  whom  nothing 
can  be  discovered  amiss  except  the  occurrence  of  severe  paroxys- 
mal dyspnoea  (neither  asthmatic,  cardiac,  nor  hsemic) — dyspnoeal 
signs  which  stand  as  the  sole  indices  of  an  aneurism  pressing  on 
the  recurrent,  and  destroying  life  eventually,  after  more  or  less 
pronounced  physical  evidence  of  the  disease  has  been  obtained. 

Further,  the  mere  existence  of  iutra-thoracic  pain,  if  severe, 
"whether  it  be  paroxysmal  or  constant,  provided  the  existence  of 
any  acknowledged  cause  for  such  pain  cannot  be  demonstrated, 
justities  a  strong  suspicion  of  the  existence  of  aneurism. 

The  sphygmogruph  may  or  may  not  lend  aid  in  helping  the 
observer  through  various  of  these  diagnostic  dilliculties  ;  its 
utility  will  dejiend  on  the  site  of  the  sac  (tide  Appendix ). 

786.  Duration  and  prcxjnvais  of  aneurism  of  the  arch  and  de- 
teendiny  thoracic  aorta. — There  is  an  uufurtuuate  deficiency  of 
materials  on  any  large  scale  for  determining  the  mean  cliniojil 
duration  of  the  disease.  That,  once  developed,  it  will  eventually 
destroy  life  is  an  inference,  practiailly  speaking,  scarcely  shaki-ti 
by  the  few  recorded  examples  of  alleged  cure.  But,  it  is  astonish- 
ing, how  long  life  may  be  prolonged,  oven  with  tolerable  comfort 
to  the  individual,  by  such  simple  management,  hygienic  and 
medicinal,  as  common  sense  and  experience  dictate.  I  shall  not 
easily  forget  the  case  of  a  man  first  seen  in  November,  184G,  with 
a  large  aueurismal  prominence,  pulsating  so  liquidly,  if  1  may  n»M 
the  word,  and  so  directly  under  the  skin,  that  it  became  necessary 
to  apply  a  mechanical  protection  against  the  danger  of  rupturo 
from  a  blow  or  even  from  sharp  friction, — a  man  worn  with  suffer- 
ing,— unable  to  sit,  lie,  or  stand,  from  pain  and  general  utien-ti- 
oess, — and  wasted  considerably  in  flesh  and  strength :  and  yet  the 
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death  of  this  patient  did  not  take  place  till  July,  1840, — he  har- 
ing,  meanwhile,  thoogh  actirely  phthisical  also,  lost  tlie  major 
part  of  his  more  serions  snfierings,  and,  for  a  time,  in  a  certain 
snbdned  fashion,  actually  enjoyed  existence.* 

It  is  positive  that  the  mean  duration  proree  greater,  when  the 
sac  grows  centrifagally  than  centripetally. 


Obopf  B.— PnupHTUc  Dilatxso  Axotbisu,  Fcsivoiui  asd  Globdlab. 

787.  (a)  Fusiform  dilatations  (Diagram,  fig.  1). — The  pecu- 
liarities of  these  anearisms,  as  compared  with  the  sacculated,  are : 
diffuseness  of  pulsation  above  and  below  the  clavicle,  visible  and 
palpable ;  comparatively  less  impulse  below  than  above,  though 
even  there,  if  anaemia  exist,  it  may  be  very  considerable ;  more 
thrill  above,  less  below  those  bones ;  t  rough,  prolonged,  rasping, 
whizzing  or  whirring  murmur,  systolic  only,  audible  along  tlie 
arch,  and  louder  there  than  at  the  aortic  valves,  if  these  also  be 
the  seat  of  murmur.  Centripetal  and  centrifugal  pressure-signs 
are  almost  or  completely  wanting. 

788.  Anffimia  and  nervous  excitement,  by  causing  violent  tbrolv 
bing  action,  may  simulate  such  dilatation  ;  but  the  results  of  per- 
cussion will  distinguish  the  cases. 

789.  {b)  Globufar  dilatation  (Diagram,  fig.  2). — Examples  of 
globular  dilntation  of  the  arch  are  so  rare,  that  a  note  of  the 
principal  phenomena,  observed  in  the  only  case  I  have  seen,  irill 
not  be  misplaced : — 

Mr.  ,  let.  CO,  January  13,  1852  ;  intense  pain,  upper  sterual  »nd  left  jnft«- 

clariculsr  region,  rodiiitin^  to  axilla  and  elsewhere  variously  ;  no  muriiiur  oTer  heart, 
nor  aorta  in  front  ;  diatiuct  aviitolic  short  su^ierlicial  weak  mumiur  in  conrae  of 
thoracic  aorta,  just  at  the  level  of  the  inferior  an^Io  of  the  acnpula  ;  no  prominence 
or  impulse  visible  in  infra-clavicular  region  ;  no  thrill  above  or  belnw  the  claviclea  ; 
percuaiion  dull  in  left  inter-acapular  region,  and  aljghtly  no  aren  in  the  right,  alao 
■bout  first  and  aecond  left  coalal  cartila^s  in  front,  but  patiemt  so  lensitive  that  careful 
|iercuasi<>n  imjioasible.  Heapiratinn  in  left  inter-scapular  re{(ion,  and  below  thU 
peculiarly  jerKing,t  of  very  sharp  blowing  quality.  March  31  ;  impulse  now 
X'isible,  aa  also  very  alight  giMioral  prominence  al>out  the  top  of  the  sternum,  aiid 
the  two  ap|wr  left  costal  cartilagra  ;  no  thrill  ;  no  murmur  in  heart  or  aneurism  all- 
t><riorly  ;  double  sound  over  prominence,  both  divisions  louder  than  at  the  heart. 
April  'M  ;  prominence  mors  obvioaa,  and  area  of  dulnesa  increased  ;  absence  of  tliriU 
or  muTuiar,  aa  previooaly. 


i 


•  Harris,  U.  C.  H.,  Male*,  Tola.  5i.  and  vilL 

f  But  thrill  maybe  totally  absent  in  this  form  of  dilatation,  u  proved  po$t  morltm; 
«.  g.,  Fullaway,  U.  C.  H.,  Males,  vol.  xvii  ,  1860. 

J  Tin-  nar,  being  exceedingly  loose,  prol)ably  cauaed  the  jerking  rhytlun  of  ths 
IWjiiration  by  pulaatiug  against  the  main  broncniu. 


AyEPRISM  OF  THE  DESCENDISG  AORTA. 


507 


The  patient  destroyed  himself  a  few  daya  after  the  last  inter- 
view, all  the  measures  employed  (hypodermic  injection  was  theu 
unknown),  failing  to  relieve  his  pain.  Tlie  aneurismal  dilatation 
was  of  large  size  (U.  0.  Mus.,  No.  4036). 

GrOCP  C— MtXXD   AKEDRaMS. 

790.  The  sudden  extension  of  dnlness  in  the  situation  of  a 
simple  sjic,  coupled  with  similar  increase  of  pressure-signs,  espe- 
cially if  these  conditions  follow  effort  of  any  kind,  makes  it  pro- 
Itable  that  the  inner  and  middle  coats  hase  given  away,  and  the 
outer  undergone  additional  pouching. 

791.  In  the  signs  of  a  mixed  aneurism,  when  actually  developed, 
there  is  nothing  special. 

792.  The  gravity  of  the  case  is  greatly  increased  through  the 
yielding  of  the  inner  coat«,  and  pro  tanto  the  prognosis  rendered 
yet  more  serious. 


U. — ANEURISM  or  TBS  DESCENDINO  AOBTA. 

793.  Physical  si</ns. — The  signs  of  an  aneurism  seated  between 
the  termination  of  the  arch  of  the  aorta  and  the  diaphragm  will, 
of  course,  vary  somewhat  with  the  precise  portion  of  the  vessel 
affected. 

(a)  If  the  sac  be  not  of  large  dimensions,  little  is  to  be  learned 
by  inspection ;  however,  in  certain  positions,  in  conswiuence  of 
its  lying  behind  the  heart  and  pushing  this  organ  directly  furwanls 
against  the  ribs  or  sidewards,  the  maximum  cardiac  impulse  may 
be  transferred  from  the  apex  to  the  baae,  and  so-called  diastolic 
impulse  also  produced. 

(b)  Posteriorly  the  hand  may  detect  slight  arching  to  the  left 
of  the  spine ;  if  the  arched  surface  be  the  seat  of  the  least  im- 
pulsive action,  the  sign  becomes  one  of  irajwrtance  ;  but  arching 
may  be  totally  defiiicnt,  even  though  the  sac  Iks  large.* 

(c)  Dulness  nuder  i>ercn8sion,  limited  to  the  same  situation, 
and  iuexpliailile  by  the  condition  of  the  lung,  heart  or  plcunt, 
wouhi,  of  course,  strengthen  the  inference  drawn  from  the  previous 
sources. 

(rl)  An  aneurism  in  this  situation  may  supply  the  varieties  of 
murmur  and  sound  already  enumerated ;  murmurs  must  be 
stronger  over  the  sac  than  over  the  heart,  to  have  any  diagno«tic 
value, 

•  Uoriutj,  V.  C.  H.,  H«le%  he.  tit. 
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(e)  Feebleness  or  deficiency  of  respiration  close  to  the  spitie,  or 
over  tlie  side  generally  from  pressure  upon  the  main  bronchuF, 
will  corrobornte  the  evidence  of  the  other  signs. 

A  ctxse,  observed  some  while  since,  revealed  to  me  the  unex- 
pected fact  that  e%'ory  one  of  the  physical  signs  of  aneurism  of  the 
descending  thoracic  aorta  may  exist  to  the  ri^/it,  instead  of  to  tho 
left,  of  the  spinal  column  posteriorly.  In  this  singular  case, 
mnrked  jvulsntion,  |icreus.sion-dulnes8,  and  a  number  of  other  signs 
as  well  as  symptoms  (free  hiemorrhage  among  the  number), 
pointed  to  the  existeoce  of  a  large  aneurismal  sac.  Yet,  so  ooiu- 
plete  was  the  nulHty  of  pliysical  signs  to  the  left  of  the  spitu-, 
that,  although  well  aware  of  the  possibility  of  vessels  beconiiDg 
twisted  out  of  their  normal  line  and  site  by  the  growth  of  an 
aneurismal  sac,*  I  could  not  bring  myself  to  diagnose  that  affec- 
tion with  positivencss, — vacUlatiug  between  it  and  a  carcinomatous 
tumour  receiving  the  impulse  of  the  vessel.  On  poat-morUvt 
examination  a  sac  of  con8ideral)le  size  was  found,  lying  to  the 
right  of  the  spine,  and  having  actually  dragged  the  trauk  of 
the  vessel  across  the  middle  line  in  the  process  of  its  otru 
enlargement,  t 

794.  Hijmptoms. — Vertebral  gnawing  pain  and  intercostal 
neuralgia  are  occasionally  observed.  There  is  sometimes  a  sub- 
jective sense  of  throbbing  action,  which  is  with  difficulty  distin- 
guished from  that  of  the  heart. 

The  laryngeal  system  commonly  escapes.  This  habitual  freetlom 
obviously  depends  on  non-implication  of  the  recurrent  nerve,  nnd 
on  the  mere  distance  of  the  larynx  from  the  locality  of  the  disease. 
Sometimes,  however,  the  larynx  sutlers  through  extension  o 
irritation  from  a  main  bronchus ;  the  trachea,  indeed,  has,  in  rare 
instances,  undergone  direct  pressure  from  very  large  sized  sa(». 
Perforation  of  the  main  bronchus,  dysphagia  from  mechanical 
obstruction  of  the  oesophagus,  or,  where  the  diseiise  occupiejj  the 
immediate  vicinity  of  the  cardia,  various  gastric  symptoms,  simu- 
lating internal  obstruction  of  that  orifice  of  the  stomach,  have 
been  noticed.  _ 

796.  Moile  of  death. — Death  occurs  more  frequently,  ]>erhnp8,fl 
from  rupture  into  tho   oesophagus    than  from  any  other  single 
cause;  curiously  enough,  ruptiu-e  into  the  right  occurs  almost 

•  Tliia  u  f«r  from  being  rery  uncommon  in  anrurUniB  of  Uie  »n:)i  of  the 
ill  front. 

t  Com  win\  once,  witliin  ii  fow  rlayi  of  the  futnl  tcrminiition  by  harniorrhn^  wiUiJ 
W.  Allcliiu.  Tbi!  thonu'tc  aorta,  but  without  thct>pine,  is  now  iu  Uiuvanltjr| 
CoUcKo  MuiMuui,  ^o.  i602.  " 
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not  quite,  aa  frequently  as  into  the  left  pleura.  Tlie  patient  dies, 
worn  out  by  the  effects  of  bronchial  and  tracheal  pressure  in  some 
rare  cases. 

796.  Causes. — Of  special  causes  for  the  disease  in  this  particular 
sifuution  nothing  is  known.  It  is  noteworthy  that  aneurism  of 
this  division  of  the  aorta  is  singularly  rare  in  females. 

797.  Diagnosis. — The  affection  with  which  an  aneurism,  thus 
8cat«;d,  may  most  readily  be  confounded,  is  hypertrophy  of  the 
heart ;  the  site  of  the  strong  systolic  and  diastolic  impulse  may 
readily  deceive.  But  careful  employment  of  all  the  methods  of 
physical  diagnosis  will  prevent  error  in  well-marked  cjises  ;  while 
it  must  be  confessed  that  very  small  sacs  behind  the  heart,  unless 
some  accidental  circumstances  throw  light  on  their  existence,  are 
exceedingly  difficult  of  positive  detection.  The  obscurity,  occa- 
sionally arising  from  dispiiicement  of  the  sac  and  connected  vessel 
to  the  right,  must  not  be  forgotten. 


798.  Treatment. — Tlie  plans  applicable  in .  the  treatment  of 
aneurisms,  whether  situated  in  the  arch  or  in  tlie  descending 
tlioracie  aorta,  arc  so  closely  similar,  that  the  two  portions  of  the 
vessel  may  be  considered  together. 

In  proceeding  to  the  treatment  of  an  aneurism  of  the  aorta,  our 
first  duty  is  to  determine,  if  possible,  whether  we  have  a  fusifonu 
or  globular  dilating  aneurism,  or  one  of  the  sacculated  varieties, 
to  deal  with.  For,  whilst  coag:nlation  of  the  blood  within  the 
aneurism  is  scarcely  obtainable  in  the  former  cases,  and  if  obtained 
will  not  effect  their  cure ;  in  the  latter,  there  is  a  natural  tendency 
to  such  coagulation,  which  does  actually  promote,  nay,  sometimes 
effect,  anatomical  cure.  Hence  it  appears  that  the  clinical  dis- 
tinction of  these  kinds  of  aneurism  is  not  a  piece  of  mere  scholastic 
refinement,  as  it  has  been  slightingly  calle<l,  but  a  matter  of 
practical  importanc;©. 

There  is  another  question  worthy  of  serious  consideration.  With 
what  hoije  of  achieving  a  cure  do  we  undertake  the  treatment  of 
the  case?  If,  as  experience  amply  shows,  existing  methods  have 
failed  exct-pt  in  the  very  rarest  instances  to  accomplish  removal  of 
the  disease,  clinically  understood,  risk,  even  the  slightest,  of  doing 
mischief  U)  the  constitution  by  the  energetic  employment  of  any 
one  of  those  methods,  should  obviously  be  avoidetl. 

799.  Medical  Treatment,  {a)  In  c&ies  oi  j'uai/urm  and  iflohubxr 
dilatation,  tlic  indications  arc  the  prevention  of  enlargement  and 
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rupture  of  the  aneurism.  These  ends  may  be  best  secured  by 
occasional  leeching  over  the  afiected  part,  especiall)'  if  there  be 
local  tenderness, — much  better  than  by  small  bleedings  from  the 
arm.  Full  and  repeated  venesection,  on  the  plan  of  Valsalva,  is 
in  this  species  of  aneurism  even  less  permissible  than  in  the  sac- 
culated varieties  :  but  a  single  abstraction  of  some  four  to  eight 
ounces  of  blood  at  the  commencement  of  treatment,  more 
especially  in  plethoric  persons,  sometimes  gives  considerable  relief 
to  distressing  symptoms  within  the  thorax, — even  this  shonld  be 
cautiously  done,  however,  if  the  system  at  large  has  at  all  saffered 
from  the  disease.  Purgatives,  to  such  amount  as  to  maintain  a 
tolerably  constimt  free  action  from  the  bowels,  both  from  their 
sedative  effect  on  the  circulation,  and  from  their  preventing  the 
necessity  for  effort  in  defecation,  are  essentijil.  Diuretics  do 
service  by  preventing  the  water  in  the  blood  from  rising  above 
par.  Direct  sedatives  of  cardio-vascular  action,  veratrum  vtride, 
aconite,  hydrocyanic  acid,  and  belladonna,  internally  and  extern- 
ally, lessen  the  violent  pulsatile  action  of  the  diseased  vessel,  and 
may  be  cautiously,  and  more  or  less  steadily,  given  in  various 
combinations. 

The  diet  should  be  so  arranged  as  to  support,  without  exciting 
or  over-nourishing :  but  anaemia  is  even  more  baneful  than 
plethora,  and  the  starvation  system  must  be  studiously  avoided. 
The  patient  should  abstain  from  all  excitement,  mental  and 
emotional,  pass  the  greater  part  of  his  time  in  perfect  rest,  and 
tidce  but  moderate  daily  exercise  on  foot :  carriage  exercise  on 
smooth  ground  may  be  permitted  to  any  amount  desired. 

(6)  In  the  instance  of  a  sacculated  aneurism,  the  object  being  to  U 
promote  coagulation,  occasional  venesection,  with  the  view  of" 
lessening  the  force  of  the  current,  is  commonly  recommended. 
But  there  is  a  double  danger  to  avoid  here :  if  too  much  blood  be 
drawn,  the  iiction  of  the  circulating  system  will  be  excited,  instead 
of  trauquillised  :  and  if  the  quality  of  the  blood  be  seriously  im- 
poverished, the  softness  of  the  coagulum  will  probably  render  it 
comparatively  useless  as  a  support  to  the  distended  walls  of  the 
vessel.  Theory,  in  truth,  docs  not,  at  the  present  day  support  the 
ideas  of  Valsalva  concerning  abundant  depletion  ;  and,  since  the 
diagnosis  of  aneurism  has  become  somewhat  positive,  cures  ob- 
tained by  his  system  have  ceased  to  be  heard  of.  True,  the  recom- 
nieudations  of  Valsalva  are  rarely,  if  ever,  executed  to  the  letter : 
tiie  courage  of  patient  and  physician  generally  fails — in  time,  pro- 
bably, to  prevent  irremediable  mischief.     Moderate  leeching  over 


I 


I 


m 


ANEURISM  OF  THE  ARCH  OF  THE  AORTA. 


511 


the  sac,  from  time  to  time,  generally  proves  useful  in  relieving 
pain  and  anomalous  distressing  sensations. 

The  various  cardiac  sedatives  promote  coagulation  by  enfeebling 
and  slackening  the  current ;  and  if  there  be  no  contra-indicatioa 
in  the  state  of  tlie  heart,  a  fair  trial  of  them  should  never  bo 
omitted.  Some  practitioners  have  much  confidence  in  the  acetate 
of  lead.  Purgatives  and  diuretics  are  useful  on  the  principles  a 
moment  since  referred  to;  the  latter  especially,  because,  while 
they  diminish  the  water,  they  exercise  no  influence  on  the  fibrine, 
of  the  blood. 

Tannic  and  gallic  acids,  combined  with  digitalis,  aconite,  or 
belladonna,  have  appeared  to  me  to  exercise  a  very  beneficial  eliect 
in  promoting  coagulation :  gallic  acid  may  be  given  in  doses  of 
three,  five,  to  ten  grains  twice  or  thrice  daily,  with  occasional 
intermissions,  for  a  length  of  time, — ita  constipating  elTecta  (if 
such  really  arise ;  for  my  own  part  I  have  not  observed  such),  being 
obviated  by  occasional  doses  of  castor  oil. 

If  there  be  the  smallest  amoimt  of  aniemia,  iron  in  some  one 
of  its  astringent  forms,  especially  the  perchloride,  becomes  a  sine 
ijuA  Twn  in  the  management  of  the  case  :  even  where  positive  signs 
iif  aiuemia  are  undiseoverable,  iron  seems  distinctly  to  promoto 
OMguiation.     It  should  be  given  in  association  with  aconit& 

The  bromides  of  potassium  and  ammonium  give  subsidiary 
help  by  tranquiilising  nervous  irritability. 

There  seems  little  d  priori  probability,  a  specific  remcfly  for 
aortic  aneurism  will  ever  be  found  ;  and  yet  the  very  fuvourablo 
results  obtained  through  free  use  of  the  iodicle  of  potassium  sliow 
that  the  march  of  time  and  accident  may  by  possibility  place  in  the 
hatids  of  ilie  practitioner  of  the  future  some  agent  or  other  deserv- 
ing the  title.  Not  only  has  relief  of  the  neuralgic  pains  and  of 
the  general  distress  followed  the  administration  of  the  iodide,  but 
the  local  pressure-symptoms  have  been  mitigated,  and  firm 
tliromimsis  has  taken  place  within  the  sac,  while  tlie  area  of 
pulsation  and  of  porcussion-dulness  have  exhibited  sensible 
reduction.  All  this  in  such  manner,  that  the  patient  haa  occa- 
sionally believed  himsolf  almost  or  perfectly  well. 

The  medicine  should  be  continued  for  weeks  or  months,  with 
occasional  intermissions  when  evidences  of  iodism  make  their 
appearance.  Tlie  tloso  may  range  between  ten  and  thirty  grains 
thrice  or  twice  daily  :  a  patient  from  the  Continent  cajne  under 
ray  notice  some  while  ago,  who  had  been  for  several  weeks  taking 
the  euonnous  quantity  of  one  hundred  and  twenty  g^ins  daily  in 
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divided  doses.  The  exceeding  toleration  of  the  drag,  frequently 
witnesse<l  in  aneurisnml  sufferers,  is  far  from  being  the  least 
singular  fact  connected  with  its  mode  of  influence. 

It  seemed  to  me  at  first  probable,  or  at  least  possible,  that  the 
effects  of  the  iodide  might  be  held  to  indicate  syphilitic  djscrasia, 
as  playing  a  part  in  the  disease.  Subsequent  experience,  havnng 
brought  a  few  cases  before  me,  where,  everyattainable  surety  existed, 
that  the  patient  had  never  had  either  congenital  or  acquired 
syphilis,  proved  that  view  to  be  untenable.  Whether  the  drug  acts 
by  increasing  the  coagulability  of  the  blood,*  or  by  influencing 
the  vessel-walls  or  the  nerves,  remains  open  to  inquiry. 

The  influence  of  iodide  of  potassium  on  the  progress  of  aneurism 
appears  to  have  been  discovered  not  only  empirically,  but  by  the 
merest  hazard, — in  this  point  of  view  the  story  of  the  acquisition 
of  all  our  really  valuable  medicines  is  simply  repeated.  The 
earliest  notice  of  the  subject,  I  have  succeeded  in  finding,  bears  the 
signature  of  Bouillaud.f  Tlie  narrative,  however,  contains  in- 
ternal evidence  the  drug  had  been  previously  employed  :  and,  it 
would  seem,  the  accidental  circumstance  of  a  Polish  patient  falling 
under  the  notice  of  N^Iaton,  who  declared  he  had  derived  great 
benefit  from  the  iodide  at  Warsaw,  earliest  and  originally  led  that 
surgeon  to  employ  it  with,  as  it  proved,  the  remarkable  result  of 
causing  an  aneurismal  tumour  to  disappear  almost  completely.  J 
Chuckurbutty's  original  and  independent  advocacy  of  the  iodide 
was  also  the  result  of  its  chance  administration  to  an  aneurismal 
patient  with  the  view  of  relieving  some  totally  different  condition. 

Cold  jmultices  of  linseed  meal  and  vinegar,  or  of  coniiun  and 
digitalis,  relieve  local  suffering,  and  probably  promote  coagula- 
tion. §  Ice  to  the  surface  is  grateful  to  some  patients,  unbearable 
by  others :  it  can  rarely  be  kept  applied  for  a  suflicient  length  of 
time  to  modify  the  circulation  beneath.  Cold  poultices  of  oak 
burk  have  appeared  to  me  usefid.  If  there  be  excessive  pain  over 
tlie  sac,  accompanied  with  evidences  of  pleural  irritation,  the  appli- 
cation of  a  small  blister  close  to  the  spot,  followed  by  the  endermic 
use  of  morphia,  will  soothe  greatly ;  if  there  be  no  such  irrita- 
tion, hypodermic  injection  will  prove  more  effectual.  Chloroform, 
as  a  local  appliance,  sometimes  relieves  pain  greatly. 
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•  Cbuckurbutty,  Rrit.  Med  Journal,  Jnly,  1862. 
i-  Gnztitt«  lies  IIApilnux,  8  Feb.,  18S9. 
;  W.  Roberta,  Brit  Med.  Journal,  Januuy,  1883. 
KdUton'i  orJgiD.ll  pnpiT. 
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Counter-irritation,  even  at  some  distanre  from  the  sac,  will 
r  occasionally,  in  great  measure,  remove  local  suffering :  thus,  inter- 
■rapular  pain  sometimes  disappears,  even  wholly,  under  the  appli- 
cation of  caustic  iodine  between  the  shoulders,  though  the  sac 
1  essentially  bears  forwards,  and  poat-mortcm  examination  eventually 
proves  the  vertebras  have  not  been  eroded. 

Tlie  theoretical  necessity  for  fibrine  of  good  quality  being  clear 
iu  these  cases,  such  diet  is  advisable,  as  seems  to  promote  its  for- 
mation. However,  the  dangers  of  plethora,  especially  as  much 
exercise  cannot,  under  any  conceivable  circumstances,  be  per- 
mitted, must  be  held  constantly  in  view,  and  over-nom-ishment 
avoided.  Fluid  in  any  quantity  is  injurious,  and  stimulants 
seriously  baneful. 

Exercise,  there  can  be  no  doubt,  is  to  be  avoided  as  pregnant 
with  the  utmost  risk.  No  fair  argument  in  favour  of  exercise 
apiiears  to  me  to  flow  from  those  exceptional  cases,  in  which 
violent  physical  exertion  is  borne,  at  the  moment,  with  impunity. 
Thus,  it  is  well  known  that  the  celebrated  London  surgeon, 
carried  off  in  1847,  by  aneurism  of  the  transverse  portion  of  the 
arch,  succeeded,  some  time  after  he  hail  lost  quarts  of  blood  from 
the  sac,  and  while  already  seriously  distresse*!  by  tracheal  pressure- 
symptoms,  in  performing  feats  of  personal  prowess,  pedestrian 
and  other,  not  only  without  immediate  ill  results,  but,  as  he  him- 
self maintained,  with  relief  to  his  sufferings.  Yet  the  ullimate 
and  real  effect  of  such  strain  u})on  the  circulation  must  have  been 
to  hasten  the  enlargement  of  the  sac.  On  the  contrarA'.  quietness 
as  perfect  ns  possible  is  a  sine  gud  non  in  treatment.  I  have  even 
known  considerable  relief  to  local  pain,  nay,  even  diminution  of 
pulsation,  follow  the  adoption,  as  persistently  as  possible,  day  after 
day  and  week  after  week,  of  some  one  i)articular  attitude.  This 
attitude  has,  and  has  not  been,  the  recumbent :  the  patient  should 
always  be  allowed  to  follow  his  instincts  in  finding  nut  the  ensieat 
jKisition ;  and,  if  this  be  an  awkwnrd  one.  lie  should  be  relievisl 
by  appropriate  nie<^lianical  aid.  Mere  position  would  do  va»t 
good  to  aneurismal  sufl'erers,  could  they  only  lie  persuaded  to 
submit  steadily  and  abidingly  to  the  annoyance  of  such 
quietude :  I  base  this  statrnient  on  its  fuvournble  effects  in 
the  few  cases,  that  ha]>ik^n  to  have  fallen  under  my  notice,  in 
which  the  patient  had  the  courage  to  undergo  the  nwessary 
restraint. 

If  the  aneurismal  sac  be  vcrj'  superficial,  and  its  wall  ill-pro- 
tected by  fibrine  near  tbe  purieteii  of  the  cbcst,  it  may  be  nece.H&ajy 
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to  apply  a  shield,  fitted  to  the  part,  to  guard  it  from  the  dianoes 
of  external  violence. 

800.  Surffical  Treatment. — Surgery  comes  to  the  aid  of  sofferere 
from  intrathoracic  anenrism  with  both  curatite  and  palliatiee  in- 
tentions. It  is  scarcely  necessary  to  say,  that  the  error  will  not 
be  committed  in  these  pages  of  treading  on  Uie  province  of  ll>e 
surgeon  by  an  attempt  to  describe  the  procedures  belonging 
specially  to  his  branch  of  our  art ;  but  it  seems  indisj>en&able  a 
brief  outline  should  be  sfiven  of  the  really  remarkable  achieve- 
ments  of  surgery  in  this  department,  and  an  opinion  expressed, 
from  the  medical  point  of  view,  as  to  their  utility. 

(a)  Curatm. — (1)  The /lypixlermic  injection  of  the  notary  exfraet 
of  8eeale  cornuium,  diluted  with  three  times  the  quantity  of 
rectified  spirit  and  glycerine,  has  been  employetl  with  such  singular 
success  by  Langenbeck,  in  cases  of  external  luieurism,  that  the 
plan  seems  deserving  of  trial  in  the  aortic  disease.  The  quaudty 
injected  at  a  time  ranged  from  half  a  grain  to  six  grains.  A 
saccular  aneurism  of  the  radial  artery,  alxiut  the  size  of  a  har^'l 
nut,  is  said  to  have  "  disappeared  completely  from  a  single  in- 
jection of  two  grains  and  a  half  of  the  extract"  * 

(2)  In  November.  1863,  C.  H.  Moore  performed  the  bold  opera- 
tion of  introducing  twenty-six  yards  of  fine  iron  wire,  through  n 
canula,  into  a  sacculated  aneurism  of  the  ascending  aorta,  with  the 
design  of  producing  local  thrombosis.  The  operation  gave  no 
pain,  and  its  "  iniuiediate  effects  were  a  reduction  of  the  pulse 
from  116  to  92,  an  almost  complete  cessation  of  the  pulsation  in 
the  tumour,  and  a  diminution  in  its  size."  t  Death,  however, 
followed  in  somewhat  less  than  five  days  after  the  openuion,  from 
parietal  inflammation,  pericarditis,  and  renal  (probably  embolic) 
exudation. 

The  record  scarcely  encourages  imitation  of  this  enterprising 
procedure :  still  the  well-ordered  argument  of  the  operator,  wlit 
"hopes  for  eventual  success,"  deser\'e8  careful  consideration. J 

(3)  The  production  of  artificial  thrombosis  by  introducing  a  few 
needles  into  the  biic  (a  plan  greatly  less  venturesome  in  all  aspect*, 
except  the  embolic,  tlian  that  just  referred  to),  htis  occasionally 
lieen  attempted  with  results  worthy  of  attention.  In  a  case  of 
aneurism  of  the  arch,  operated  on  by  John  Marshall  at  University 

•  Now  Svd.  .Soc.  Retrosiwct,  1871,  v.  278. 

t  C.  H,  ■jfoorr  anil  C.  Murchi»on,  M.D..  Med.  Cliir.  Tmns..  vol.  ilvii.     18«4. 

J  Vflpcftn  lM<y  Apoii.  lies  8c. .  Dec.  1880)  ii]ii>ci>ni  lirsl  t<i  have  liil  upon  llic  uU-n 
(•r  curing  nnoiiriMii  )iy  iiitrmliiciii);  iicodloB  into  tlie  SM  ;  but  I  uu  not  «w«re  he  evvr 
■ctuully  curried  Uu  idea  into  |ii»etice. 


I 

I 


ANEURISM  OF  THE  DESCKXDIXG  AORTA. 


515 


Callege  Ilospital  ou  this  plan,  no  bleeding  occurred,  parietAl 
suppuration  was  prevented  by  the  use  of  Lister's  antiseptic 
dressing,  present  relief  was  obtained,  and  the  patient  certainlj 
continued  alive  a  year  after  the  operation. 

(4)  Galvaiio-pundure,  originally  suggested  for  external 
aneurisms,  has  in  some  instances  proved  thoroughly  successful, 
even  with  vessels  of  considerable  calibre, — as  the  external  iliac.* 
But  occasionally  the  results  have  been  disastrous,  and  the  appli- 
cation of  the  plan  to  the  arch  of  the  aorta  would  seem  so  im- 
minently hazardous  in  various  ways — among  the  rest  through  the 
well-nigh  sure  sequence  of  embolism — as  to  seem  hardly  justitiable. 
Still,  in  a  case  of  prominent  sacculation,  promising  external 
rupture  de  die  in  diem,  on  attempt  to  produce  thrombosis  on  tho 
side  of  the  vessel  disposed  to  give  way,  might,  as  an  ultima  spea, 
be  made  on  this  plan.  Clotting  (unless  under  exceptional  con- 
ditions of  the  sac)  is  easily  effected  ;  while  the  support  given  to 
the  yielding  remnant  of  vessel-wall  may  wunl  off  (as  it  appears  to 
have  actually  done),  imminent  rupture.  Looking  at  the  matter 
d  priori,  the  obstruction  to  further  distension  of  the  sac,  in  tliu 
direction  specially  brought  under  the  influence  of  the  thromlml 
process,  would,  however,  bo  likely  to  give  fresh  activity  to  aneu- 
rismal  enlargement  in  the  adjoining  parts,  and,  consequently,  in 
the  end  add  little  to  tlie  total  duration  of  life. 

And  so  it  has  actually  fallen  out,  that  in  the  small  number  of 
leases,  wherein  the  method  has  been  actuiUly  tried,  little  real  good 
lias  followed.  It  appears  from  a  table  copied,  with  additions,  by 
John  DuncaUji"  from  the  original  document  by  Ciniselli,t  that  of 
four  cases  of  aneurism  of  the  thonicic  aorta  treated  on  this  plan 
not  one  was  cured.  More  recently  M.  Decristoforis  has  operated 
tliree  times :  the  issue  of  the  case  is  left  in  doubt  in  one  of  the 
three ;  in  one  of  the  others  death  took  place  by  hajmorrhnge  in 
two  days,  in  the  remaining  one,  eleven  days,  after  the  operation. § 
These  deaths  by  hjeniorrhage  may,  with  probable  fmrness,  bo 
directly  credited  to  the  operation,  on  the  principle  a  moment  since 
suggested. 

Yet  more  recently  Ciniselli  contributes  five  additional  cases 
treated  by  electrolysis.  In  one  only  of  the  series  was  any  real 
benefit  secured ;  four  of  them  prove  that,  when  a  lai^  trunk 


*  Kvr»,  Unoff,  July.  185S. 

t  EiL  M«l.  Juunial.  April.  18««,  p.  »2«. 

j  On  ElcM'trn-piinrtnrr  of  Anniriwn,  Cremojia,  1858. 

{  Ka.  Mod.  J<mriuil,  Un.,  loTu,  p.  bij. 
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springs  from  the  sac,  tlie  thrombal  process  is  so  interfered  with, 
as  to  render  the  operation  ineffectual,  and  of  course  to  entail 
distant  erabolic  impaction  with  all  but  certainty.*  Ligature  of 
the  carotid  and  subclavian  arteries  should  in  such  a  case  precede 
the  galvano-puncture. 

McCali  Anderson  records  a  very  successful  operation  in  a  female 
who,  five  months  after  the  fourth  and  last  galvano-punctnration, 
"  felt  in  tlie  most  perfect  health,"  slight  pulsation  in  the  sac  still 
remaining.  I 

On  the  whole,  the  operation  may  be  said  to  have  won  its  claim 
to  consideration,  where  absolute  rest  and  iodide  of  potassium 
have  failed,  and  wliun  rupture  seems  a  matter  of  near  probability. 

For  the  operative  details,  the  papers  just  referred  to  may  be 
consulted  ;  the  jniin  endured  has,  in  some  instances,  been  fearfully 
severe.  Richardson's  spray  was  used  with  advantage  by  McC 
Anderson. 

(/))  Injection  of  the  sac  with  asfriiiffcnt  Jfuids. — Since  1813, 
when  the  proceetling  was  first  suggested  by  Monteggia,  the  injec- 
tion of  various  fluids  (tannic  acid,  alcohol,  and  acetat«  of  lead  by 
the  inventor,  acetic  acid  l>y  Wanlrop,  perchloride  of  iron  by  Pravaz 
in  1853)  into  aneurismal  sacs  of  vt-swels  of  the  extremities,  has 
from  time  to  time  been  employed.  The  innominate  artery  was 
even  made  the  subject  of  the  bold  experiment  by  Barrier.  Suc- 
cessful in  some  instauces,  the  general  result  of  tlie  operation  has 
proved  anything  but  encouraging :  inflammation  of  the  sac  with 
peripheral  abscess,  rupture,  ha?morrhMgf,  and  occa.'^ionally  embolic 
gangrene  of  the  limb,  have  destroyed  lile.  The  plan  appears  not 
to  have  been  tried  in  tJio  case  of  the  thoracic  aorta:  nor  could  it 
be  employed  (even  if  combined  with  carotid  and  subclavian 
pressure),  without  imminent  risk  of  the  local  and  distant  evils,  wo 
have  just  enumerated. 

(6)  Pressure  of  the  main  vessels  on  the  distal  side  of  the  «ac. — 
Experience  bus  every  now  and  then  shown,  that  even  spontaneous 
obliteration  of  oneo{  the  main  cervical  trunks  communicating  witli 
an  aneurismal  arch,  will  not  prevent  the  sac  from  steadily  incresj;- 
ing  in  bulk.  Yet  relief  to  symptoms  has  occasionally  followotl 
artificial  pressure  (though  only  employed  at  intervals),  to  the 
carotid  alone,  in  cases  where  the  aorta  has  been  provedpost  marUnn 
to  have  been  involved  in  the  disease.J 

•  Mrdic*!  Kcronl.  Man-li  .■>.  187S. 

t  Ibid.  ;  whcr*  tlso  i»  a  rofiTonce  to  a  caw  ftlectrolytically  treated  by  H.  I.  Bow- 
ditch  with  prwrnl  rrliol  fn  «n(ferin(f. 
J  B.  g,  Lyon,  Kdin.  Journal,  Oct,  1847.  
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(7)  Ligature  of  a  main  veasel,  or  of  both  main  teasels,  on  the 
distal  side  of  the  sac. — The  left  carotid  artery  has  been,  at  leant 
three  times,  tied  ou  the  distal  side  of  an  aneurisraal  tumour, 
seated  at  the  base  of  the  neck,  ou  the  supposition  that  the  sue  iu 
each  instance  sprang  from  a  lower  part  of  the  ligatured  trunk.' 
In  all  three  instances  relief  of  urgent  symptoms  and  distinct  j)ro- 
longation  of  life  were  secured ;  though  examination  after  death 
proved  in  every  one  of  the  number,  that  the  carotid  artery  was 
unaffected,  and  that  the  sac  really  sprang  from  the  arch  of  the 
aorta. 

Kelief  of  the  more  urgent  prossure-sj-mptoms  of  an  aortic  sac 
might,  then,  on  the  evidence  of  these  cases,  be  fairly  hoped  for 
from  ligature  of  the  communicating  cervical  vessels.  But  much 
stronger  grounds  have  been  given  for  such  expectation  by  tho 
well-known  cjise,  in  which  C.  Heath  tied  both  the  right  common 
CJirotid  and  the  rigiit  subclavian  arteries  of  a  woman,  whose  largo 
8acculate<l  aneurism  rose  from  the  right  aspect  of  the  ascending 
portion  of  the  arch.  Tiie  curative  eifects  were  most  striking  ;  and 
the  patient,  in  spite  of  a  nuxle  of  life  the  most  dissolute  and 
irregular,  survived  the  operation  for  a  little  more  than  four 
years,  f 

(4)  Palliative. — (1)  The  laryngeal  symptoms  of  an  undetected 
aortic  aneurism  have  frequently  been  mistaken  for  evidences  of 
disease  in  the  windpipe  itself,  and  tracheotomy  vainly  performed 
for  their  relief.  T.  W.  Giiirdner,  however,  endeavours  to  show,  tliuL 
the  o])eration  presents  a  fair  claim  to  be  admitte<l  into  the 
legitimate  treatment  of  aortic  aneurism, — •'  not  mjwillingly  and 
^as  a  last  resource,  but  as  early  as  it  could  be  ascertained  thut 
laryngeal  symptoms  were  the  source  of  the  more  imme<liaii- 
danger."  J.  \V.  Bogbie,  in  turn,  advocates  tJie  proccctling,  ou 
the  ground  of  its  converting  u  very  painful  into  a  comparatively 
quiet  death.  I  I  have  had  no  personal  experience  of  the  o|>enili(iu 
in  cases  of  aortic  aneurism ;  but  can  conceive  it  might  become 
justitiable  as  a  means  of  probably  prolonging  life  for  a  few  days, 
where  such  prolougntiou  might  be  a  matter  of  imiHtrtHnce.§  And 


*  Ity  Tilluiu  anrl  by  Kpf^n  nf  AxatHrriam,  and  by  Monl^uei/  of  the  Mauritiux 
Tide  I'lK-lde,  Laatwt,  April  10,  16«l>,  p.  *i». 

t  TrMUinMt  of  Intn-Uioncio  Aa«uri<m,  by  the  OUtal  LiAtort.     By  C.  Uektli, 
1871. 

*  Ed.  Ufd.  Journal,  1858. 

)  A  tame  rrciirdcd  by  Judd  ifcnu  to  uliofr  that  life  may  by  poanbility  b«  pio- 

If— .— !  '•  ' ■    I    '   VI,   neu-ly  a   turtnight,  tiy  tn  ' •   ■:  •■       •' •'■    ttii>  tnc)i»4 

*  •aiji'o  rruiii  a   lar^o  Mc  -  Im:  an  ri^bt  Ui 

i  f  "iiili  Hii  «»in»orilin»ry  in'ii. 
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if  the  symptoms  are,  for  the  time  being,  estentialbj  those  of 
spasmodic  laryngismus  (severe  etwiigh  this  may  proee  to  plnjcc  life  in 
hourhj  jfoparihj)^  considerable  relief  might  be  temporarily  obtained, 
and  imminent  death  averted  for  a  while :  angler  these  special 
eireumslancis,  the  operation  was,  indeed,  twenty  years  ago  recom- 
mended by  Marshall  Hall,*  and  would  indubitably  be  not  only  a 
warrantable,  but  an  advisable,  proceeding. 

(2)  Arguing  from  the  "  extraordinary  relief"  to  symptoms  often 
afforded,  when  an  enlarging  sac,  compressed  by  the  clavicle,  at 
length  succeeds  in  partially  dislocating  the  bone  forwards,  Stokes 
suggests  that,  where  such  displacement  of  the  bone  failed  to  take 
place  spontaneously,  division  of  the  steruo-clavicular  ligamcDt« 
might  bo  advantageously  efl'ected  with  the  knife.  I  have  certainly 
seen  instances  in  which  spontaneous  luxation  seemed  to  lessen  the 
amount  of  sufl'ering  of  these  patients.  In  one  instance,  in  jjar- 
ticular,  where  the  displacement  of  the  sternal  end  of  the  bone  was 
sufficient  to  put  the  attached  portion  of  the  stcruo-nuwtoid  muscle 
"  on  the  stretch,"  the  patient  felt  "getting  better  and  better  every 
day,"  and  as  though  "  nothing  were  the  matter  with  him."t 

801.  In  not  a  few  cases  of  aortic  aneurism  the  treatment 
becomes  less  that  of  the  disease  itself  than  of  some  associated 
or  intercurrent  state,  as  hypertrophy,  or  flabby  weakness  of  tbo 
heart,  or  anajmia, — or  of  some  sequential  aflection,  such  n» 
obstinate  bronchitis.  Tnrtarised  antimony,  nitre,  and  tligitalis  iu 
combination,  are  the  best  remedies  for  the  latter  malady. 


in. — ANEURISM   OF  THE   ABDOMINAL  AORTA. 

802.  physical  siy^ns. — (a)  Inspection  may,  or  may  not,  disclose 
aome  abnormal  appearance.  If  the  sac  be  small,  and  especially 
if  it  sjiring  from  the  posterior  aspect  of  tlie  vessel,  or  if  the 
aneurism  be  of  the  fusiform  species  and  not  bulky  in  any  i>art  of 
its  extent,  the  eye  may  fail  to  detect  any  peculiarity  in  the  form  of 
the  abdomen.  If,  on  the  other  hand,  the  sac  have  acquired  any 
size,  pulsating  prominence,  of  variable  extent,  is  seen  anteriorly, 
in  the  course  mainly  of  the  aorta,  from  the  epigastrium  down- 
wards,} or  bearing  especially  to  the  left  side  of  the  alxlomeo,  in 

•  Ijiti<-«1,  Nov,,  1852. 

+  (.•nvey,  tT.  C.  H.,  M»Ie^  toI.  xi„  p.  81«. 

t  llnlliiiKtoD,  V.  C.  H.,  MaleK,  vol.  riiL.  p.  «!.  Thp  risible  praminonco  hrrr 
•xtrn'lcd  from  one  inch  to  tlic  ri>;lit  of  thr  ambilicufi,  to  the  anterior  spine  of  iSa 
left  iloam.  After  drath  dilstaiion  of  tho  sorta  wits  found  to  commcnoi  sn  inch 
Vlow  thr  origin  of  thr  reusi  utcries ;  tli«  uocuUtion  impUoitol  llie  la»«r  part  of 
tli«  aorta  and  ibe  coimuon  ilinc 
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rare  instances  to  the  right.  The  surface  is  smooth  to  the  eye ; 
the  abdominal  respiration-movements  laterally,  or  bilaterally, 
impe<lcr]. 

(/<)  The  hand,  placed  on  the  anterior  prominence,  receives  a 
single  systolic  impulse,  sometimes  of  enormous  force  and  (juito 
out  of  jiroportion  with  the  volume  of  the  moving  mass,  wliile 
posteriorly,  in  the  lumbar  region,  no  trace  of  impulse  may  be  per- 
ceptible. Generally  speaking,  if  the  abdominal  walls  be  thin,  the 
hands  may  be  passed  on  either  side  of  the  sac,  and  an  estimate 
forme*!  of  its  bulk :  the  impulse  is  felt  to  be  laterally,  as  well  us 
anteriorly,  exjwinsile.  The  chief  jmlsation  may  be  to  the  right  of 
the  spine,  the  sac  sometimes  mainly  growing  in  that  direction. 
The  mass,  fusiform,  rounded,  smoother  lobulated,  is  immoveable,* 
and  commonly  compressible  more  or  less :  caution  is,  however, 
requisite  in  ascertaining  these  particulars.  la  comparatively  rare 
instances  a  second  impulsive,  or  at  least  strongly  jogging,  action, 
diastolic  in  arterial  time,  may  be  felt :  or,  on  the  other  hand, 
pulsatitm  may  be  absent,  when  the  sac  is  quite  large  enough  to 
alter  the  form  of  the  abdomen  slightly  ;  while,  per  contra,  a  very 
small  sac  sometimes  furnishes  powerful  impulse.  Thrill,  systolic 
in  the  majority  of  cases,  of  diastolic  time  in  rare  instances,  may 
be  felt. 

(<r)  The  left  semi-circumference  of  the  abdomen  may,  or  may 
not,  be  increased. 

{d)  Tlie  size  of  the  sac  can  only,  if  at  all,  be  accurately  esti- 
mated by  percussion  ;  and  the  tenderness  of  the  surface  and  the 
neighbouring  parts  generally  often  interferes  with  the  procesa 
percussion  of  any  force  is  dangerous  and  unjustifiable, — especially 
as  intestinal  note  habitually  interferes  with  precise  limitation, 
vertically  and  horizontally  [7:2].  Besides,  a  considerable  time 
before  death,  the  aii{)arent  size  of  the  sao  nmy  be  greatly  increased 
by  suci*(.t$8ive  and  repeated  extravasations  of  blood  behind  the 
pcritonroum.t 

(«)  I  have  hoard  in  connection  with  anoarism   thus   seated : 

1.  A  single  systolic  murmur,  without  sound  of  any  other  kind ; 

2.  A  dull  mutiied  systolic  sound,  convertible  into  a  murmur  by  a 

*  In  ntiT  instnncF^  the  man  la  mnr«ab1o ;  vxA  in  ladi  uMi,  u  Stoka  iNnnt* 
out,  J.I'  '    rnixln  to  •|i|i«'ir  iin<l  JinpiM-ir. 

■^    '  "      "'       '     ut  ol   tlla   AUlaman,  ■n<l 


V.  (.'.  H.. 
ilarnco  of 


1 


:l 


OV. 


il«,"  hiu  hy 


NxoaJarv  lutuoan  ilu  not 


5M 


DISEASES  OF  THE  GREAT  VESSELS 


littk  t>rai8iire ;  3.  A  sbaip,  sbrapt,  ebort  Rjstolic  murmor  at  tbe 
left  lombar  BfinCj  mncfa  mote  marked  Una  in  frool ;  4.  A  systolic 
monnor  below  the  sac,  nooe  immediatelj  over  it ;  5.  Occssionallj 
a  doll  second  sonnd.  A  monuur,  diastolic  in  cardiac  time,  does 
not  ha^jpen  to  appear  in  any  of  my  notes  as  an  obserred  fact ;  but 
inaamocb  as  monnor  of  this  synchronism  may  occnr  in  the  vessel, 
when  free  from  disease  [751,  <{],  there  can  be  no  question  of  its 
occasionally  occnrring,  when  it  is  aoeorismaL  &  Doable  monnor 
may  be  well  aodible  in  front,  and  totally  absent  in  the  back. 

In  some  instances  systolic  mormur  is  andilile  in  the  reclining, 
when  inaudible  in  the  erect,  poatnre :  Corrigan  sopposes  that  in 
the  earlier  periods  of  the  disease  the  hydrostatic  pressure  from 
above,  by  maintaining  a  state  of  tension  of  the  sac,  prevents  the 
occurrence  of  murmur ;  while  the  diminution  of  pressure  in 
decunibency,  lessening  the  tension  of  the  sac,  allows  of  its  pro- 
duction. Sometimes  a  moment's  decumbency  soffioes  to  bring 
out  the  murmur  well ;  at  others  the  lapse  of  two  or  three  minutes 
is  required.*  But  I  agree  with  Stokes,  that  this  peculiarity  will 
not  help  to  establish  the  diagnosis  between  pre-aortic  tumour  and 
aneurism.!  Not  only  is  he  right  in  supposing  that  the  disajj- 
pearance  in  the  erect  posture  of  an  abdominal  aortic  murmur, 
which  is  audible  in  dorsal  decumbency,  will  not  distinguish 
aneurism  from  tumour,  but  I  am  certain,  from  recent  ob8ervati«>n, 
that  even  in  simple  abdominal  pulsation  llie  same  etFect  may  bo 
pro<luced  by  that  change  of  attitude.  On  the  other  hand,  it  is 
indubitable,  true  aneiu-ismal  murmur  sometimes  disappears  in  the 
sitting  and  standiug  postures.  The  student  must  further  remember 
that  murmur  may  be  totally  absent  in  every  possible  posture. 

The  special  characters  of  any  existing  murmur  may  vary  as  in 
the  arch  of  the  vessel.  Its  amount  sometimes  changes  inversely 
as  the  growth  of  the  aneurism :  tiie  noise  may  be  so  loud  as  to  bo 
audible  at  a  little  distance  from  the  surface,^ 

803.  Physical  latcnry. — It  is  all-important  for  the  observer  of 
an  obscure  abdomiual  disense  to  betu*  in  mind,  that  even  laq;e- 
sized  aneurism  of  the  ventral  aorta  may  exist  in  the  total  absence 
of  all  positive  physical  sifftis, — neither  impulse,  murmur,  nor 
percussion-dulness  being  discoverable :  the  subjective  symptoms 
are  then  very  likely  to  deceive. 

804.  Symptoms. — (a)  The  patient  may  or  may  not  be  conscioua 

•  Dob.  Journal  Med.  Science,  vol.  iL 

+  Din  of  the  Hoort,  p.  «48. 

X  J.  R.  lJ»ynold»,  Me<i.  Time*,  Sept,  1862,  p.  284. 
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of  pulsation,  and  this  whether  there  be,  or  be  not,  objective  evidence 
of  morbid  action  of  the  kind.  Subjective  pulsation,  absent  for 
two  years,  in  a  case  where  it  had  long  existed  objectively,  then 
suddenly  came  on  after  effort  in  running,  and  continued  until 
death. 

(J>)  Pain,  following  the  course  of  ner>'es  imjdicatedby  pressure, 
I  passing  along  the  edge  of  the  ileum  down  the  thigh  to  the  testicles 
and  pudenda  generally, — and  in  character  raw,  sore,  pricking, 
cord-like,  plunging,  hot  and  burning  at  one  time,  cold  at  another, 
accompiitiied  with  spasmodic  difficulty  in  passing  urine,  and  with 
tonic  contraction  of  the  flexor  muscles  and  inability  to  straighten 
the  limb,  tlie  whole  attended  also  with  peculiar  gnawing  vertebral 
pain,  existed  in  the  case  already  more  than  once  referred  to.  But 
obviously  the  neuralgic  suiferings  must  vary  with  the  exact  site  nf 
the  sac:  sometimes  they  extend  upwards  to  the  left  arm.  In 
severity  these  pains  present  all  varieties  of  d^ree :  but  the  rule 
is  they  are  violent,  sometimes  excruciatingly  so.  They  varj*  in 
persistency,  sometimes  equably  constant,  oftener  they  increase 
paroxysmally, — and  if  so,  especially  by  night  In  some  iustancis 
they  disappear  for  a  while  completely  :  such  relief  may  be  trmed 
to  special  changes  of  position,  or  it  may  be  inexplicable.  On  tiiu 
whole,  pain  is  at  onco  the  symptom  most  distressing  to  the 
patient  and  most  significant  for  the  physician. 

(<r)  Theoreticiilly,  anasarca  of  the  lower  limbs,  or  of  one  of 
them,  must  occur,  acconliug  as  the  inferior  cava  or  either  iliac  vein 
is  pressed  on  ;  but  in  practice  either  effect  is  most  rare, — and  ful- 
ness of  the  subcutaneous  abdominal  veins  from  obstruction  of  the 
cava  may  exist  without  any  pedal  oedema  even.  Ascites  of  any 
clinically  important  anioimt  is  excessively  rare,  if  indeed  it  ever 
occur  through  the  influence  of  aneurism  alone.  The  rarity  of 
dropsy  of  any  kind  is  in  regard  of  diagnosis  seriously  significant. 

(r/)  Pressure  on  the  descending  or  transverse  colon  may  obstruct 
the  bowels,  and  cause  flatulence,  con6tii>auon  and  great  labour  in 
defecation.  In  tlie  case  of  Hullington  (loc.  cit.  p.  64J  the  sac  was 
adherent  to  the  descending  colon  by  pseudo-cellular  bands,  and 
the  calibre  of  the  bowel  in  one  sjKit  much  reduced  by  c«»utraction 
of  these  bands. 

(c)  Wasting  of  the  testicle  has  fallen  under  notice  as  a  result 
of  obliteration  of  the  spi'rmatic  artery. 

(/)  The  respiration,  if  the  sac  be  of  moderate  size  and  seateil 
low  down,  is  of  natural  frequency  and  character;  when  high  or  of 
notable  bulk,  the  tumour  interferes  with  phrenic  action,  throw* 


I  faaivoiwemd 

(k)  SotMi  Beid  km  paMihad  a  csrioos  case,  in  whid) 

■xw,  and  •eparmting 
froaa  the  iIiB|ihrigm,  wif  bJ  to  be  Hie  only  ajipannt  oaa> 
ditioo  (tliM^^  tnctMBof  tke  gnat  mlaarhairaerta  on  Um  f%hi 
side  of  the  ae},  rtphnalnry  of  cMsalnetMB  ef  the  right  papiL  I 
bare  koown  djspfaagia,  apparentir  reflex,  aoooopaajr  abdominal 
nneufMa  aeatod  in  andi  Banner  u  not  to  iatetfere  medaDicall/ 
with  the  diaphragm. 

805.  BmiiamymndutoJttfJtatk—lnmnatiaitmomtheaeBma 
have  aeqaired  enomKNM  hoik :  one  pweiTcd  in  the  Fort  Pitt 
MoMom  ta  said  to  haw  eoatained  ten  poonds'  we^t  of  ooagnla. 
Henoe  the  inftacooe  that  the  grado&I  grvirth  of  the  disease  is  not 
incompatible  with  eriirtfinoB.  fiat  we  have  little  informatioD  as 
to  the  mean  duration  of  liie  after  the  ootbreak  of  sjmptoms :  I 
have  known  tweDty-fomr,  thirty,  and  thirty-eight  months  iatervane 
betwaaa  the  earliest  iodications  and  the  fatal  termination. 

Death  oocar*  by  ruptnre  of  the  sac  into  the  peritooamm,  or 
into  Ute  retro-pcritontBal  connective  tissoe,  into  the  pleara,  luni:. 
colon,  renal  pelria,  or  mediastinnm :  or,  wiihoot  rupturv,  by 
J4iUQiiic«,  gangrene,  exhaiuliuu  £rum  ]>uin,  iuiMmuia,  kc 
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806.  Prognosis. — People  with  aneurism  of  the  abdominal  aorta 
Iiave  in  rare  iiiHtAiices  escaped  that  fatal  termination,  which  is 
almost  the  necessary  apanage  of  the  disease.  The  sac  has  filled 
with  stratified  fibriue,  and  symptoms  have  wholly,  or  almost 
wholly,  disappeared.  Such  patients  have  not  then  actually  died 
of  their  aneurism,  though  umjuestionably  its  existence  may  have 
reuderetl  them  more  rcjuly  victims,  than  they  otlierwise  would 
have  proved,  of  the  disease  actually  destroying  them.  And, 
further,  complete  repletion  of  a  sac  with  coagulum,  eveo  to  the 
level  of  the  normal  interior  of  the  vessel,  does  not  ensure  re- 
moval of  symptoms.  All  the  evils,  obstructive  of  function  ami 
excitant  of  pain,  depending  on  abdominal  tumour,  may  be  felt  as 
vividly  as  before  ;  this  has  more  than  once  been  proved  by  poat- 
mortem  examination. 

807.  Diagnosis. — The  diagnosis  may  be  conveniently  considered 
under  the  three  heads  of  cases :  First,  where  there  are  abdominal 
physical  signs  ;  secondly,  where  there  are  no  physical  signs,  but 
serious  ventral  symptoms,  mainly  neurotic,  with  or  without  much 
constitutional  sympathy ;  thirdly,  where  there  are  no  signs,  or 
very  trifling  ones,  and  no  symptoms  of  the  least  apparent 
consequence. 

L  Abdominal  physi^^al  signs  existing.  —  («)  The  extreme 
difficulties  sometimes  arising  in  Uie  distinction  of  mere  aorfie 
puhntion  from  aneurism  have  already  been  considerwl  [755]. 
Curiously  enough,  the  only  case  in  which  I  have  actually  beanl 
abdominal  aortic  murmur,  diaetolic  in  cardiac  time,  was  one  of 
diminished,  iuatoul  >.if  iucreasetl,  ojUibre  of  the  ve4«sel. 

{b)  /irra/  accumuiation  is  distinguished  generally  by  the  oval 
outline  of  the  fulness;  by  its  doughy  inelastic  feel;  by  (ho 
existence  of  several  spots  of  toneless  and  toned  resonance  under 
percussion  close  to  each  other,  and  within  the  area  of  the  swel- 
ling, from  the  intermixture  of  gas  with  solidified  fieces :  some- 
times from  the  position  of  the  mass;  and,  generally,  from  the 
history  of  the  case.  The  pains  of  aneurism  may  be  in>iK'rfectly 
imitated  by  those  of  peritoneal  distension  from  Uie  enlargement  of 
tiio  bowel ;  but  it  is  rare  indeed  that  a  mass  of  faeces  receives  such 
arterial  imjiuUe  from  behind  lis  to  simulate  that  of  aneurism. 

(f )  In  the  obscurity  of  their  early  symptoms,  iu  the  eventual 
pain,  aiid  in  the  gradual  exhaustion  they  produce,  there  is  con- 
siderable similarity  between  lumbar  and  paoas  oAsMMM  and 
aneurism ;  but  the  swelling  of  these  abscesses  passes  in  an 
elongated  form  from  above  duwiiwunls,  and  docs  not  exhibit  uu 


524 


DISEASES  OF  THE  GREAT  VESSELS. 


irregularly  globular  slinpe,  as  aneurism  sometimes  does;  they  give 
neither  ini]iul8e  uor  murmur.  Tenderness  exists  in  the  lumbjir 
spine,  and  lliero  may  be  loss  of  motor  power  in  the  luwor 
extremities  ;  but  the  actual  pain  is  materially  less,  as  a  rule,  thaJi 
in  the  aortic  disease.  Tubercle  should  be  sought  for  in  the  lungn  : 
the  existence  of  phthisis  would  be  directly  in  favour  of  lumb>ir 
abscess  of  tubercular  origin, — against  aneurism.  It  must  in»t  be 
forgotten  that  in  rare  instances  lumbar  abscess  and  abdominal 
aneurism  liave  coexisted. 

(rf)  Hi/droncpkrosis  and-  pyelxtic  di&tens\on  are  accompanied  with 
renal  symptoms,  cliiuiges  in  the  urine,  tumour  with  the  characters 
of  renat  culjtrgeinent, — a  tumour  of  tuberous  nodular  outline,  non- 
impulsive,  murmurlesfi,  and  extending  ftirther  into  the  fiank  and 
into  the  back  than  aneurism.  The  urine  may  be  albuminous  in 
all  three  affections ;  but  in  aneurism  it  will  not  be  purulent  iu> 
in  pyelitis.* 

(f)  Tumours  of  various  kinds  in  the  nbdnmen  may  pulsate  iu 
expiinsilc  manner,  and  be  the  seat  of  murmur;  the  murmur  is 
high-pitched,  whiHiiig  invariably  as  far  as  I  have  heard  ;  but  ii 
careful  consideration  of  the  whole  case  is  the  best  safeguanl 
against  error.  In  a  case  of  cancerous  lumbar  glands,  seen  B<>n>e 
time  since,  not  only  were  there  expansile  impulse  and  murmur, 
but  such  neuralgic  pain  as  commonly  accompanies  aneurism  ;  still 
the  knowlego  that  a  cancerous  sarcocele  had  previously  been  re- 
moved prevented  mistake.  When  there  is  an  obvious  solid  masx, 
either  a  tumour  or  an  aneurism,  and  which  is  pulsatile  in  the  rw- 
cumbent  posture,  the  diagnosis  may  sometimes  be  made  by  placing 
the  patient  on  the  hands  and  knees ;  if  aneurismal,  the  pulsatioa 
will  remain  ;  if  that  of  tumour,  conveyed  from  a  healthy  aorta,  it 
will  disnippear,  in  cousetpieuce  of  the  vessel  and  the  morbid  niosa 
liaving  ceased  to  be  in  close  juxtaposition.  But  the  j)re8enco  of  ' 
adhesion  would  greatly  interfere  with  the  successful  employ- 
ment of  this  test. 

(_/)  An  enlatycd  IttinlHir  vertebra,  pressing  forward  the  aorta, 
will  cause  extra  pulsation ;  but  there  is  no  lateral  expansion  of 
the  vessel ;  and  the  murmur  is  whiffing  or  rasping,  and  not  heard 
lateral  ly-t 

And,  even  if  there  be  positive  surety  of  the  existence  of  abdo- 
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*  Unfortunstcly  for  purposes  of  diagnosis  a  patient  baring  cnonnoiis  ininilrut 
accuuiiilutioD  in  tli<;  dislenjnl  pvlris  uml  inrunilihiiia  uf  one  kidney  may,   in   roo-  .:- 

<|Uenci)  nf  llii;  euinmuuiiiiling  nrctor  Iwing  oblitoratud,  pass  jicrffcUy  r — '  --" 

— llmt  furninlidd  l<y  tliu  fi'llow  lifwlltiy  kidney. 

t  Cue  by  Dr.  laylor,  in  Author's  work  ou  Cancer,  p.  S28. 
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luiiml  aueurism,  we  are  not  at  once  entitled  to  pronounce  it  aortic; 
it  may  be  situated  in  the  coeliac  axis,  the  hepatic,  the  superior 
mesenteric,  or  tlie  renal  arteries.  But  the  signs  of  these  aneurisms 
have  as  yet  been  imperfectly  investigated,*  and  I  know  little  of 
any  one  of  them  by  experience.  The  distinction,  even  in  regard 
of  the  application  of  compression  in  the  treatment  of  the  disease, 
is  less  iniport«nt  than  might,  on  first  tliought,  appear:  for  in 
truth  the  practical  question  will  be,  not  so  much  in  what  vessel 
a  given  aneiirisui  is  seated,  as  whetlierth3  sac  will,  or  will  not,  bear 
distal  or  proximal  pressure. 

II.  P/fif steal  si(/jis  absent, — Wherever  obstinate  abdominal 
neuralgic  pains  exist,  especially  in  a  male,  and  where  the 
ordinary  signs  of  visceral  ilisease  cannot  be  estaldished,  aneurism 
should  be  held  in  view  as  very  probably  present,  even  though 
tliere  be  no  single  physical  sign  to  warrant  such  an  opinion.  Let 
t lie  examination  never  be  considered  complete,  however,  without 
careful  auscultation  in  the  left  vertebral  groove.  It  will  be  neces- 
sary, too,  tti  exclude,  with  as  much  certainty  as  possible,  the  presence 
of  cancerous  lumbar  glands,  and  of  cancer  of  the  small  intestines. 
An  aneurismal  patient  of  this  class  may  be  seen  at  a  time  whea 
his  general  health  is  excellent,  or  already  impaired. 

III.  Phijsical  ait/ns  and  notable  symptojns  absent. — Slight  pain 
in  the  lumbar  region  may  be  the  sole  symptom  for  twelve  months, 
to  my  own  knowledge,  after  aneurismal  distension  has  probably 
Commenced.  Hence  tlie  imjjortance  of  thoroughly  investigating 
physically  cases  of  alleged  "  incurable  lumbago  and  sciatica." 
Kelief  of  lumbar  pain  by  cupping  will  not  disprove  the  dependence 
of  that  pain  on  aneurism. 

Whether  any  diagnostic  help  may  bo  obtained  from  the  spbyg- 
inograph,  remains  to  be  determined  [I'ide  Appkxdix]. 

808.  Treatment :  (a)  Medical. — The  med  ical  treatment  is  the  same 
as  of  intra-thoracic  aneurisms  in  generaL  Iodide  of  potaKsium 
especially  would  claim  careful  trial. 

Rest,  as  complete  as  can  be  managed  without  serious  disturbance 
of  the  digestive  organs,  is,  beyond  doubt,  of  extreme  importance 
in  cases  of  the  class.  There  arc  many  instances  on  nrord  in 
periodical  journals,  where  perfect  quiet  so  singularly  improved  tJio 
Irical  and  general  state,  as  to  make  the  patient  Ixlicvc  himself  frt^c 
from  disease,  and  consequently  tO  commit  acts  of  im]>rudence 
which  brought  back  the  previous  symptoms  with  increased  in- 
tensity.    Were  the  patient's  eudutmnce  equal  to  the  occasion,  and 

_  *  BUUrd,  rbpical  Oufinosu  of  OU.  of  tl 
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were  he  made  to  fully  comprehend  the  haven  of  cure  within  his 
possible  reach,  actual  recovery,  in  a  practical  sense,  might  be 
occasionally  secured  by  absolute  and  continued  rest. 

809.  (b)  Surgical,  a.  Pressure  on  the  proximal  side. — The 
remarkable  case,  in  which  W.  Murray*  first  submitted  the  alnlo- 
minal  atirta  to  tourniquet-pressure  on  the  cardiac  side  of  a  large 
aneurismal  sac,  marks  an  epoch  in  the  management  of  the  disease. 
Though  suggested  jireviously,  the  plan  does  not  appear  to  liave 
l)een  put  to  the  practical  teat  before.  The  patient  said  he  "  felt 
as  well  as  ever  he  did  in  his  life  "  five  months  after  the  operation: 
he,  however,  "  complained  of  slight  weakness  and  pain  in  hia 
back  and  logs,"  but  was  able  to  work  bard  as  an  engineer.  He 
eventually  died  six  years  later,  from  rupture  of  another  aneurism 
above  the  occluded  spot ;  whether  the  additional  disease  did,  or 
did  not,  exist  at  the  time  of  the  operation,  there  is  no  evidence  to 
show.  While  the  pressure  was  applied,  the  patient  was  kept 
under  the  influence  of  chloroform ;  by  this  means  rapid  and 
lumpy,  instead  of  slow  and  laminated,  thrombosis  was  secured. f 

Another  successful  case  has  recently  been  placed  on  record  by 
W.  Moxon  and  A,  E.  Durham. t  In  this  case  most  probably,  in 
Murray's  certainly,  the  sac  occupied  the  lower  part  of  the  aortxi, 
involving  the  origin  of  the  inferior  mesenteric. 

/?.  Prcs.vire  on  the  distal  aide. — A  j>la8terer,  aged  twenty-seven, 
sufleriug  fmrn  abdominal  aneurism,  involving  the  cceliac  axis  and 
origin  of  the  superior  mesenteric  artery,  was  submitted  by  Pavy 
and  Bryant,  g  to  ]ircssure  by  Lister's  tourniquet,  applied  for  tweh'e 
hours,  and  again  for  four  hours  after  twelve  hours'  intermission, 
to  the  vessel  at  its  bifurcation.  The  patient  died  of  peritonitis, 
evidently  caused  by  pressure-contusion,  eleven  hours  after  the  re- 
moval of  tiie  t4>urniqtiet  Very  effective  thrombosis  had  been 
jiroduced  within  the  sac. 

Group  D. — Dissectino  ANEiTRigxa. 

810.  Dissecting  aneurisms  {tide  Diagram,  p.  47C,  fig.  9)  differ 
variously  and  completely  from  the  other  species  of  the  disease. 

811.  The  anatomical  conditions  of  abrupt  tearing  of  the  conts 
of  the  aorta,  with  Ijltration  of  blood  between  them,  are.  in  their 


•  M«<1.  CTiir.  Trtnu.,  vol.  rlni.    lSfl4. 
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principal  varieties,  demoustrable  with  fair  precision  from  existing 
records.  But  the  clinical  history  has  as  yet  heen  very  im- 
perfectly worked  out.  And,  indeed,  from  the  nature  of  things,  it 
seems  singularly  unlikely  that  any  general  account,  applicnblo 
even  to  the  majority  of  such  cases,  can  be  given, — seeing  tliat  the 
symptoms  must  in  great  part  dcjiend  upon  the  extent  and  precise 
portion  of  the  aorta  affected. 

812.  Symjitom.i. — The  symptoms  in  published  cases  may  clearly 
be  referred  to  three  heads,  which  the  observer  should  always  aim 
at  severally  distinguishing  : — namely,  (a)  symptoms  of  shock  to 
the  system  at  large ;  (i)  of  dynamic  and  statical  disturbance  of 
the  injured  artery;  and  (c)  of  mechauicAl  interference  with  the 
function  of  organs  supplied  by  branches  from  the  part  of  tiie 
vessel  involved. 

(a)  The  symptoms  of  shock  are,  primarily,  sudden  faintness  or 
actual  syncope,  and,  on  recovery  of  consciousness,  nausea,  vomiting, 
and  j)ain  in  the  thorax  or  abdomen ;  secondarily,  febrile  action,  by 
no  means  necessarily  very  marked,  thirst,  furred  tongue,  and 
abdominal  tympanitis. 

{//)  The  dynamic  disturbances  of  the  artery  are  signified  by 
more  or  less  severe  pain  in  its  course,  and  throbbing  at^tion,  irre- 
gular in  force  and  rhythm.  Statically,  the  vessel  and  its  injured 
branches  are  widened  and  rendered  uneven  ;  while  the  obstruction 
to  the  current,  offered  by  the  prominent  and  ragged  lining  mem- 
brane in  the  site  of  its  ruptures,  gives  rise  to  blowing  systolic 
murmur,  which,  if  seated  near  the  heart,  may  be  mistaken  for 
that  of  constrictive  disease  of  the  aortic  orifice. 

(c)  The  group  of  mechanical  origin  are  pro<luced  by  the  accu- 
mulation of  the  blood,  filtrated  iKjtween  the  coats  of  the  aorta, 
against  the  orifices  of  arterial  branches,  whereby  these  are  com- 
pletely, or  almost  c-ompletely,  blocked  up.  The  nature  of  these 
symjittims  will,  of  course,  dei>end  on  the  distribution  of  the 
blixke<l-up  vessels.  Tiius,  in  a  remarkable  case,  observed  liy 
It  B.  Todd  (Jled.  Chir.  Trans.,  vol.  xxvii.),  where  the  innominate 
and  the  renal  arteries  were  mainly  obstructed,  very  singular 
cerebral  symptoms  and  sujipression  of  urine  nmrkeil  the  event. 
If  a  main  bronchus  were  pressed  on  by  the  suddenly  enlargeil 
vessel,  equally  sudden  unilateral  deficiency  of  breathing  (the 
percussion-sound  remaining  at  first  unaltered),  would  ensue.* 

813.  In  not  a  few  recorded  cases  there  were  no  conditions  of 
Uie  heart  or  great  vessels,  known  to  exist  prior  to  tLo  actual 

•  Villa  aUo  •  nuo  of  Bitdon  BvilMtt,  iltd.  Chir.  Truu.,  rcL  xzxU. 
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event,  which  might  have  led  the  observer  even  to  suspect  dis- 
section of  the  arterial  coats  as  a  likely  or  even  intelligible  occur- 
rence. In  certain  rarer  cases  the  existence  of  such  previous 
diseases  has  been  known,  and  such  knowledge  would  materially  aid 
in  the  diagnosis.  This  is  especially  true  of  special  morbid  con- 
ditions,— as,  for  instance,  where  the  arch  of  the  aorta  was  known 
to  be  the  subject  of  serious  coarctation  [826]. 

Two  cases  of  injury  to  the  aorta  have  fallen  under  my  notice, 
as  the  results  of  railway  concussion,  in  which  all  reasonable  proof 
was  obtained,  except  the  final  and  conclusive  evidence  of  post- 
mortem examination,  that  dissection  of  the  aortic  coats  on  a  limited 
scale  had  been  abruptly  effected. 

814.  Treatment.  —  Were  the  practitioner  fortunate  enough 
(guided  by  the  sudden  supervention  of  symptoms  of  the  three 
classes  just  distinguished,  and  of  a  strong  arterial  murmur  in  a 
person  known  to  have  previously  been  free  from  this  physical 
sign),  to  divine  the  occurrence  of  acute  separation  of  the  coats  of 
t!ie  aorta,  it  does  not  appear  that,  in  the  present  state  of  know- 
lege,  the  management  of  the  case  would  be  materially  improved 
by  his  sagacity.  Did  he  fail  to  diagnose  the  occurrence,  his  aim 
would  be  to  restore  the  patient  from  the  first  shock  of  the  accident, 
control  excited  arterial  action,  and  relieve  symptoms  as  they  arose. 
And  it  does  not  appear  that  art  could  do  more  than  this,  were  the 
anatomical  nature  of  the  afiection  understood  from  the  first  True, 
the  free  administration  of  ammonia,  as  a  solvent  for  thrombal 
deposits  on  the  floating  edges  of  the  torn  inner  coat,  might  be 
theoretically  insisted  on,  were  the  injury  to  the  vessel  surmised, 
or,  a  fortiori,  diagnosed  :  but  ammonia  would  in  infinite  probability 
be  prescribed,  in  total  ignorance  of  the  damaged  state  of  the 
aorta,  from  faith  in  its  efficacy  as  a  diffusible  stimulant. 


IV. — VAKICOSK   ANEUniSMS   OF  THE  ARCH  OF  THE  AORTA. 
A. — COMMUNICATION   WITH   THE   SUPERIOR   VENA   CAVA. 

816.  A  woman,  aged  fifty,  having  suffered  for  some  years  from 

aneurismal  symptoms,  one  evening,  while  stooping  at  laborious 

work,  suddenly  felt  as  if  strangled,  changed  colour,  felt  gidd)', 

*nd  aat  up  all  night  in  dread  of  suffocation.     When  seen  the  next 

Te  and  u{)per  part  of  the  body  were  deeply  cyanosed, 

ies  of  the  upper  cava  enlarged,  those  of  the  lower 

10  ordinary  signs  of  aneurism  of  the  arch  existed  about 
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the  right  infra-clavicular  region.  MajTie,  the  observer  of  the 
case,  arguing  from  the  existence  of  a  powerful  superficial  whirring 
systolic  murmur  [243],  loudest  at  the  second  right  cartilage,  ac- 
companied with  thrill,  perceptible  not  only  at  the  spot,  but,  in 
spite  of  great  cedema  and  swelling,  over  the  right  internal  jugular 
and  subclavian  veins,  aud  taking  into  considemtion  the  extrenio 
suddenness  with  which  the  serious  symptoms  above  referred  to  set 
in,  made  the  diagnosis  of  an  aortic  aneurism  communicating  with 
the  superior  cava.  The  pulse  full,  strong,  and  jerking,  beat  about 
110  in  the  minute. 

Death  ensuing  on  the  tenth  day  from  the  patient's  sudden 
seizure,  an  opening  "  in  size  and  shape  resembling  the  button 
hole  of  a  shirt,  and  crossed  about  the  centre  by  a  delicate  frcnum," 
was  found  between  the  vena  cava  and  an  enormous  globular  dila- 
tation of  the  arch.*  The  heart  exhibited  nothing  abnormal :  the 
jerking  pulse,  it  may  therefore  be  presumed,  depended  directly  on 
the  loss  of  arterial  current,  sustained  through  escape  of  blood  from 
the  sac  into  the  vein  ;  but  such  mechanism  is  so  singularly  rare 
that  the  occurrence  of  jerking  and  visible  pulse  in  connection  with 
it  can  scarcely  be  held  to  invalidate  the  significance  of  the  sign  in 
relation  to  aortic  reflux  [631]. 


B. — COMMUKICATION   WITH   THE   PULMONARY   ARTERT. 

816.  If  an  individual,  kno\vn,  or  not  known,  to  have  been  the 
subject  of  aortic  aneurism,  suddenly  exi)erience  after  etfort  a  sen- 
sation of  something  giving  way  in  the  cardiac  region,  feel  fuiut, 
ijecome  pale  and  exhibit  the  general  characters  of  nervous  shock 
\a  the  heart,  followed  by  jiecnliar  fluttering  in  the  chest, — if  he 
subsetjucntly  sutTer  from  dyspnoea  to  orthoj)na*a,  more  or  less 
cyanotic  blueness  of  the  lips,  pallor  of  the  face,  chiliiocss,  pros- 
tration of  strength,  anxiety,  terrildo  dreams,  occasional  nausea 
and  vomiting,  syncii])al  and  pseudo-epileptic  attacks,  and  become 
anasarcous  in  the  lower  extremities,  while  the  lungs  and  liver 
undergo  mechanical  engorgement,  iks  prnvetl  by  percussion, — if 
all  this  coexist  with  powerful  systolic  thrill,  limited  to  the  second 
and  third  left  interspaces  close  to  the  sternum,!  aud  witli  loud 
whirring  murmur  essentially  systolic  and  intermittent,  though 
sometimes  inclining    to   continuousness  (or,  it  may  bo,  double 

*  PuMin  nmcpiul  Gurtt*^  F«b.  1834. 
f  Thia  limited  »ite  will  b<  lower  u  potitioa,  wnneiiluU,  if  the  btart  itulf  ti« 
lowcTtd  by  hypertrophy. 
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muraiur  similarly  seated),  tbe  diagnosis  of  sudden  communication 
between  the  aorta  and  either  the  pulmonarj-  artery  or  right 
ventricle  is  warranted.  Tbe  further  determination  of  tlic  existencti 
or  not  of  aortic  aneurismal  dilatation  must  turn  on  its  own  special 
siijnR. 

817.  F.  W.  Wade  has  published  a  case,  from  which  he  appears 
to  infer  that  non -conduction  of  existent  diastolic  murmur  down- 
wards to  the  heart's  apex  is  the  key  to  the  dia;£rno8is  of  aortjc 
coniniuiiication  with  tbe  pulmonary  artery.*  But  this  inference 
seems  to  mo  very  serioualy  shaken  by  the  fact  tliat  in  some  cases 
of  aiirfic  re^irgitation  the  attendant  diastolic  murmur  is  not 
tninsiiiitted  to  the  left  apex, — where,  on  the  contrar}',  a  pnr« 
second  sound  is  heard  :  this  holds  true  even  of  excessively  loud 
basic  rcHiix  murnmr  [115].  Yet  more,  in  a  case  of  aorto- 
pnlnioniirj-  comnmuicatiou  by  W.  Roberts,!  the  attendant  murmur 
(a  ilouble  one)  was  distinc^tly  heard  at  the  left  apex. 

818.  In  W.  Roberts'  case,  wherein  the  communication  had 
evidently  been  elfected,  not  by  a  sudden  rent,  but  by  gra<luat 
thinning  down,  of  the  aneurismal  wall,  the  maximum  point  i>f  tlie 
murmur  corresponded  exactly  to  the  left  limit  of  the  pulmonary 
arteiy,  and  diniinislied  markedly  in  all  ilirections  from  that  spot. 
Double,  loud,  msping,  superficial,  audible  at  an  indi  from  the 
surface,  the  murniur  was  attended  with  intense  tactile  thrill. 
The  pulse,  markedly  jerking,  was  visible  in  all  the  superficial 
arteries. 

The  ol)server  of  this  case  supplies  a  sphygmogram  of  tbe  radial 
pulse,  remarkable  for  the  great  heiubt  and  perfect  verticalness  of 
the  upstroke,  the  downstroko  being  highly  dicrotous.  Tiie  tntcing 
is  wholly  wiuiting  in  the  flattened  summit  usually  found  in  con- 
nection with  rigid  vessels  and  aneurismal  dilatation  near  the 
heart,  and,  apparently,  according  to  the  narrator,  indicating  aortic 
reflux  alone,  is  pro  tuvto  deceptive. 

8 1 W.  Moil^  of  origin. — Habit  ual  ly  sudden,  actually  instantaneous, 
in  its  occurrence,  the  comnnmication  may,  on  the  contrary,  bo 
slowly  eflfected  by  a  gradually  iTosivc  pro<e8S.  If  the  commu- 
nication arise  in  this  gradual  fashion,  the  attendant  sjnuptotus 
may  be  wanting  in  the  elements  of  sudden  cardiac  shock  and 
respiratory  distress,  which  are  so  striking,  when  abrupt  rent  uf 
the  vessels  concerned  throws  their  two  channels  into  one. 
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820.  Duration  of  life. — Recorded  cases  •  are,  as  yet,  too  few  in 
number  to  siijiply  trustworthy  information  concerning  the  possible 
duration  of  life  after  the  communication  has  been  accomplishe*!, 
A  history,  printal  by  R  W.  Smith,  seems  to  show  that  existence 
may  be  prolonged  for  three  months ;  here  the  patient  died  in  a 
pseudo-epileptic  fit.  t  I  have  before  me  a  preparation  in  which 
the  vessels  communicate  by  an  opening,  round,  smooth,  and  half 
an  inch  in  diameter  on  the  aortic  side :  round,  of  the  size  of  a  split 
pea  on  the  pulmonary  side: J  according  to  the  catalogue,  the 
existence  of  the  aperture  was  "  not  detected  during  life  by  any 
morbid  sound  or  symptom."  And  it  is  remarkable  enough  that  in 
Wade's  case  the  symptoms,  at  the  moment  the  communication 
between  the  two  vessels  was  probably  effected,  were  but  slight: 
and  the  patient  left  the  hospital  after  "  a  two  or  three  weeks '  " 
sojourn,  "  declaring  himself  well."  He  eventually  perished  about 
a  week  afterwards  from  a  fresh  rent,  extending  from  the  sac  into 
the  right  ventricle  ;  the  communication  with  the  pulmonary  artery 
bore  the  impress  of  non-recency.  In  lloberts'  case  the  special 
signs  of  the  affection  certainly  existed  eight  weeks  before  death. 
On  tlie  other  hand,  in  tJiree  recorded  instances  death  took  place  in 
four  raiimtes,  in  nine  hours,  and  in  twelve  hours  re8pe<;tively, 
after  the  presumed  time  of  nipture, 

821.  Mode  of  d£(dh. — In  protracted  cases  death  has  occurred 
from  exhaustion,  through  insomnia,  restlessness,  dys|)ncea,  pul- 
monary congestion,  and  genenil  dropsy. 


C. — CX)1IMUNICATI0N   WITH  THE   RIOHT  VKNTRICU!. 

822.  A  man,  aged  twenty-five,  in  his  ordinary  state  of  hcnitb, 
feltn"cn»ck  in  the  heart,"  and  became  faint  and  pale,  while 
lifting  n  sack  of  flour.  Though  very  ill,  he  confinuwl  at  work  for 
three  or  fiur  days.  Nino  weeks  later,  IIopo  found  the  face  bloated 
and  purpiish,  the  legs  very,  tlie  hanils  slightly,  oedematous,  the 
pulse  80,  and  excessively  jerking ;  no  pnin  ;  the  least  effort  caased 
dyspuoBa  and  irregularity  of  pulse  for  two  or  three  minuted. 
The  following  physicnl  signs  also  existed, — thrill  in  the  third 
interspace,!  two  inches  from  the  stomuin,  with  very  loud  super- 
ficial sawing  murmnr,  like  n  whisf>ered  r  at  the  same  spot,  most 

*  Vlda  an  ftililiUon*]  (ins  l>v  HoijhM  B«niii<tt  (dinieal  Me<Iiriiw). 
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marked  in  systole,  less  in  diastole,  with  also  a  continnons  rnrabling 
sound, — no  thrill  nor  nnirmur  above  the  clavicles,  impulse  of  the 
heart  not  materially  increased.  The  patient  died,  highly  anasar- 
cons,  nine  weeks  after  the  examination.  A  sac,  as  large  as  a  small 
hen's  egg,  immediately  above  the  aortic  valves,  opened  by  two 
small  apertures  into  the  right  ventricle. 

In  a  male,  aged  thirty-one,  observed  by  T.  S.  Beck,  both  8oun<J8 
are  represented  to  have  been  distinctly  audible  ;  and  immediately 
following,  and  loudest  just  after,  the  second  sound,  a  sawing  mur- 
mur disagreealdy  close  to  the  ear,  accompanied  witli  thrill,  mo.st 
distinct  at  the  ba.se  of  the  heart  near  to  the  sternum, — but  at 
wliicli  side  of  that  bone  is  not  stated, — was  heard.*  Here,  in 
atldition  to  au  opening  between  the  aorta  and  right  veutriole, 
there  was  a  communication  between  both  ventricles. 


D. — COMMUNICATION   WITH   THE   RIGHT   AITBTCLE. 

823.  There  is  reason  to  believe  that  where  communication  is 
established  between  an  aneurism  of  the  arch  and  the  right  auricle, 
the  attendant  thrill  and  murmur  will  be  of  maximum  strength  in 
the  second  and  third  right  interspaces. 

824.  Little,  if  anything,  is  known  of  the  duration  of  life  subse- 
quent to  this  perforation.  An  ostler,  aged  thirty,  was  brought  iu 
dead  to  University  College  Hospital  at  about  half-past  ten  p.ni. ; 
that  evening  he  had  been  heard  to  groan  by  a  fellow-workman, 
and  answered  to  inquiries  as  to  the  cause,  that  "  he  should  siM>n 
be  better ; "  after  this,  having  taken  some  t«a  and  a  small 
quantity  of  gin,  he  fell  in  the  street,  while  returning  to"  work  at 
about  ten  p.m.  and  died  almost  immediately.  An  aneurism  of  the 
ascending  aorta,  three  inches  in  diameter,  had  opened  by  n  rup- 
ture, jagged  on  its  aneurismal,  smooth  on  its  auricular  surface, 
into  the  right  auricle, — when  oi)ened  out,  the  communication 
seemed  about  as  large  as  a  fourpenny  pieccf 

The  man  had  beou  known  to  have  suffered  for  a  long  time  from 
pain  in  the  chest,  increased  by  8t(tfiping ;  still  ho  was  looked  upou 
by  tho.se  who  knew  him  as  a  healthy  person  :  the  aneurism  alouc, 
it  seems  evident,  did  not  seriously  disturb  him.  The  rupture 
was,  in  all  probability,  partially  effected  at  the  time  of  the  groan, 
completed  at  the  moment  of  the  fall. 

•  MimI.  Chin  Trout,  vol.  xxv. 

t  V.  C.  HuMum,  No.  4026,  dcKribcd  b;  St.  Jubn  EJwanls,  "M*dic»l  Tinea," 
Dae.  18M. 
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E.— COMMUNICATION   WITH   THE  LEFT  CARDIAC   CANITIES. 

825.  I  have  not  met  with  any  examplo  of  communication  by 
rupture  between  an  aneurism  of  the  aorta  and  the  ventricle  or 
auricle  of  its  own  side  of  the  heart.  Either  occurrence,  especially 
the  former,  is  indeed  difficult  enough  of  conception. 


§    VI. — COARCTATION   AND   OBLITERATION  OF  THE  AORTA. 
A. — ARCH    OF   THE   AORTA. 

820.  The  arch  of  the  oorUi  is  subject  to  a  pnxjoss  of  closure, 
mure  or  les.s  comjilete,  either  aa  a  result  of  imperfection  in  the 
developmenlal  changes  occurring  more  or  less  immediately  after 
birth  {paulo-pust  comjcitital  variety),  or  as  an  effect  of  disease  iu 
adult  life  {acquired  variety). 

I. — PACLO-POST  CONGENITAL  VARIETY. 

827.  The  closure  of  the  ductus  arteriosus,  commencing  after  a 
few  respirations,  is,  according  to  Bernt,  completed  in  some  cases 
by  the  third  or  fourth  day,  by  the  eighth  in  half  the  number,  and 
by  tlie  tenth  in  all.  But  the  statements  made  by  various  other 
observers  refuse  to  be  reconciled  with  the  deductions  of  Bernt ; 
the  latest  researches  on  the  question,  i'8ixH;ially  those  of  Alvareuga, 
lead  to  a  verj-  different  view  of  the  rapidity,  with  which  closure  is 
effected.  The  Lisbon  professor  found  that  in  .'>4  cases  examined 
between  the  moment  of  birth  and  the  twenty-eighth  day,  no  single 
example  of  j»erfect.e<i  occlusion  existed  ;  of  19  cases,  where  deulJi 
occurred  between  the  twcnth-ninth  and  thirtieth  days,  one  only 
exhibited  occlusion  ;  and  among  the  bixlics  of  40  subjects,  dyinj; 
between  the  forty-fifth  day  aiiil  tiie  twelfth  year,  the  duct  was 
closed  in  15,  still  pervious  in  '^^k* 

828.  Whatever  Iw  the  rate  at  which  the  process  of  closure 
advances  (and  it  is  evidently  subject  to  great  variations),  tlio 
constrictive  action,  in  the  iwrmal  course  of  events  exercises  no 
influence  on  the  contiguous  portion  of  the  arch  of  the  aorta ;  but 
iu  a  certain  number  of  instances  the  contracting  process  ultwrmalhj 
extends  thereto.t     Whatever  is  the  meohaaiflm  uf  the  coarctation, 

•  "    •    ■       •!•"•'•  •   il.  p.  12«.    ISTO. 

•  i.tkrii  tci  lliin  iilm  of  llic  m«'lvilii>m  u(  ihv  <oii* 

»tri  ; ,  :.^::.iii»k3r,  wlio  aiiopls  Kcviuoiln  tlimry  ul  JnimJ. 

•arc  nn  penrcrteU  ilevrlupment  ol  Uic  lirmnchUl  uvlini  wuei«  coutiuooiw  witL  Uw 
■orU. 
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the  effective  agency  probably  comes  into  play  very  shortly  after 
birth,  and  is  in  time  paulo-post  coitijenital. 

S'29.  The  constriction,  comniouly  sealed  at,  or  very  close  to, 
the  ductus  arteriosus,  varies  in  length,  but  unless  in  very 
exceptional  instances  averages  scarcely  more  than  a  line  or  two,  as 
though  a  string  had  been  tied  round  tlic  part, — varies  also  in 
amount  from  more  or  less  cousidertible  narrowing  to  completo 
obliteration.  In  tlie  latter  ease  the  vesstd  presents  the  ajipejir- 
ance  of  a  ligamentnus  cord  ;  in  the  former  the  intcruid  surfiice  is, 
except  iu  the  rarest  instances,  smooth.  Vegetations,  when  present, 
must  greatly  intensify  ninrmiir. 

yyO.  The  vessels  springing  from  the  arch  are  always  more  or  less, 
sometimes  enormously,  dihvted ;  and  various  second  and  third- 
class  arteries,  especially  the  deep  cervical,  intercostal,  au<l  ('jiigiustric 
similarly  widened.  Local  dilatations,  in  addition  to  the  gi-nentl 
eulargemcnt,  simulate  so  many  ancurismal  saos, — as  has  particu- 
larly been  seen  iu  the  intercostal  arteries,* 

831.  Congenital  deficiency  of  the  aortic  valves,  and  irregular 
distribution  of  the  ulnar,  and  certain  other,  arteries  Lave  been 
witnessed. 

832.  Clinical  Course. — In  respcHit  of  clinical  course,  past  ex- 
perience divides  tliese  cases  into  four  classes : — 

A  closs  in  which  no  special  symptoms  attnvcted  attention  during 
life,  and  the  constriction  has  been  i\  jwst -mortem  discovery. 

A  second,  in  which  symptoms  of  disease  existed,  or  were  su]*- 
posed  t«  ejcist. 

A  third,  wherein  disturbances  of  the  circulation  wore  more  or 
less  confidently  referred  to  an  imaginary  aneurism  of  tJie  arch. 

And  a  fourth,  in  which  the  physical  signs,  coujoincAl  witJi  slight 
symptoms,  led  to  the  true  diagnosis. 

8:};j.  Si/mptotm. — Separating  what  is  wholly  contingent  ami 
accidental  from  the  real  functional  etloct-s  of  constriction,  the  ful- 
Ifiwing  symptoms  may  be  admitted,  as  really  appertaining  to  tlio 
narrow  state  of  the  vessel. 

(1)  Fits  of  dyspnoea,  dry  irritable  cough,  and  occasional  hiemo- 
ptysis  occur, — but  only  when  the  heart  itself  is  unusually  excite<l, 
or  under  the  influence  of  more  or  less  violent  strain  on  the  circu- 
lation. Uneasy  sensations  may  bo  experienced  within  the  chesi, 
probably  both  in  the  aorta  itself  [810]  and  iu  the  cardiac  plexu."<, 
— but  actual  pain  is,  at  the  least,  rare. 

•  Vi(|»  rij".  tiy  Alrx.  Morltrl,  copioel  itilo  ('[«i(;i«'s  Momoir,  Kd.  Med.  ud  Suiy. 
Journal,  Oct.  1841  ;  «l«o  the  npjiuBile  (lia(;rniu. 
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(2)  As  effects  of  impeded  circulation  in  the  brain,  fulncsn  in 
the  head,  cepbaliilgia,  vertigo,  and  epistaxis  occasionally  present 
themselves. 


[A/Ur  an  uHpubUAtd  drtmit^f  bg  CanwtU.) 
^Fl«.  I,  rt,   piP  •  •   ■  ■      '    ,  .( 

i»! ■■■  ■ *;. 

t'.ii:  lUlvnU  ctrcuUtioH 

Wlli 

Vig,  'i.  AurU  Ui<l  u|i«u,  libovtutK  l>y  |>ru)j<f  tJie  autuuut  at  ouiutrictioa. 

(3)  There  socins  no  dt^positiun  lu  stngnatiou  within  tho  systemic 
CHpillnries  (juat  aa  in  aneurism  of  the  iirch  uUo) ;  oven  oedema  of 
tho  feet  fails  to  occur,  unlcs.s  lut  a  i«e«iuenco  of  iutenneJiiile  ob- 
stnictidii  in  tlie  lungs  and  right  heart.  Neilhur  dues  the  uriuu 
bucumc  albuminous. 
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(4)  The  inflaenoe  exercised  on  general  nntrition  seenu  lew  than 
migbt  be  anticipated ;  in  the  case,  which  I  described  aome  jeam 
ago,  the  foar  extremities,  especially  the  lower,  were  verj  fiurlj 
nooriahed, — a  fact  the  more  remarkable  in.  regard  of  the  latter  as 
thej  lived  whollr,  or  almost  whollj,  an  anuiiomotie  life. 

(5)  It  seems  scarcely  probable  a  constricted  state  of  the  aorta 
shall  generate  a  new,  or  modify  any  existing,  diathetic  state: 
tubercle  in  the  lung  has  more  than  once  lieen  noticed, — bat,  it  is 
fairly  presnmeahle,  by  accidental  sjisociatiou  onU*.  Low  itif  am- 
mations,  especially  in  the  inferior  extremities,  might  be  thcrnvti- 
cally  looked  for;  but  have  not  to  my  knowledge  been  found. 
The  man,  who  fell  under  my  notice,  had  slight  lymphatic  inflam- 
mation and  whitlow  in  one  of  his  upper  limbs. 

834.  Pfiysical  sipn. — (1)  Not  the  least  important  and  readily 
ascertainable  of  the  physical  signs,  are  presented  by  the  extreme 
pulsation  of  the  carotid,  sub-clavian,  temporal,  deep  cervical,  and 
intercostal  arteries.  Occasionally  local  expansile  im})nl8c,  aneu- 
rismal  to  the  feel  (and  sometimes  strong  enough  to  gnidually  wear 
away  the  ribs),  may  be  felt  from  place  to  place  in  the  latter  vessels. 
Further,  even  at  the  top  of  the  sternum,  if  the  innominate  artery 
and  the  aorta  itself  on  the  caiJiac  side  of  the  constriction  be  much 
dilated,  undue  impulse  may  reach  the  surface. 

(2)  Murmur  may  be  heard  of  maximum  intensity  at  the  second 
right  interspace  close  to  the  sternum ;  harsli ;  of  sawing  special 
character ;  high-pitclied ;  conveyed  upwards,  to  the  right  and  to 
the  left,^-downwards  in  the  direction  of  both  ventricles,  but  more 
to  the  right  than  the  left, — backwards  to  both  vertebral  grooves, 
but  more  distinctly  to  the  right  than  the  left^;  persistent;  not 
notably  influenced  by  change  of  posture ;  in  rhythm  syncbrouous 
at  its  commencement  with  the  close  of  the  heart's  first  sound ; 
continuing  after  this  sound  has  ceased,  and  not  covering  it  during 
the  brief  moment  while  both  are  coexistent ;  and,  when  listcnitd 
to  at  the  base  of  the  heart,  striking  the  ear  as  though  it  originated 
at  a  point  more  or  less  distant  from  the  site  of  prrMluctiou  of  the 
heart's  systolic  sound.  Such  were  the  characters  of  the  murmur 
in  the  case  to  be  by-and-by  more  fully  npoken  ofc  Probably 
generated  by  the  passage  of  blood  through  the  coarctation,  this 
murmur  might  possibly  also  depend  on  rijjpling  of  the  current  in 
tbe  widened  part  of  the  arch.  In  this  case  the  heart's  own  sountls 
were  well  audible. 

(3)  There  is  no  visible  prominence  at  the  top  of  the  sternum. 

(4)  Thrill  may  be  felt  at  the  second  right,  less  at  the  second 
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left,  interspace,— sometimes  above  tJie  clavicles,  and  also  in  the 
site  of  the  pulsating  prominences  of  the  intercostal  vessels. 
Jugular  pulsation  of  canlio-respiratory  rhythm  may  be  seen. 

(5)  Percussion  at  the  top  of  the  chest  either  gives  normal 
results ;  or,  if  the  innominata  and  the  arch  on  the  cardiac  side 
of  the  obstruction  be  much  dilated,  some  slight  unnatural  duluess 
may  be  detected. 

835.  Causes. — Of  the  causes  inilirectly  leading  to  the  coarctation 
nothing  is  known.  It  has  hitherto  been  seen  with  greater  fre- 
quency in  males  than  females,  in  a  ratio  of  about  3:1. 

836.  Issue  and  prognosis. — That  aortic  coarctation  is  not  neces- 
sarily a  malformation  of  fatal  tendency,  apjKiars  sufficiently  from 
the  fact  that  it  has  in  eight  or  ten  instances  been  found  in  tlie 
bodies  of  persons  dying  at  upwards  of  fifty  years  of  age,  and  in 
the  case  recorded  by  Reynaud,  the  individual  had  actually  altaineil 
the  patriarchal  term  of  ninety-two. 

Yet,  on  the  other  iiand,  the  prognosis  is  always  uncertain  ;  the 
annals  of  cases  show,  that  death  may  take  place  in  the  midst  of 
robust  health,  with  scarcely  a  moment's  wjiruiug.  Tlie  patient 
may  perish  in  one  of  four  main  ways.  First,  he  may  be  cut  off 
suddenly  (tlirough  the  aortic  affection)  by  rupture  of  the  vessel 
itself,  by  rapture  of  the  heart,  or  by  formation  and  rupture  of 
dissecting  aortic  aneurism.*  One  recorded  case,  at  Iwist  (that  of 
Meckel),  shows  that  rupture  may  occur,  where  iiabitual  cpiietudo 
of  impulse  seemed  to  render  such  a  catastrophe  a  most  unlikely 
event.  Secondly,  he  may  die  of  cerebral  disturbance  or  pulmonary 
congestion,  pneumonia  ur  bronchitis,  or  of  dilated  heart, — du{>en- 
dencies  on  the  aortic  obstruction.  Tliirdly,  he  may  perisii  through 
acute  endocarditis  and  aurtitis,  with  embolic  and  thrombal  ob- 
struction of  various  subsidiary  vessels.f  And,  fourthly,  he  may 
be  cut  off  by  some  completely  unconnected,  cardiac  or  other, 
disease. 

837.  Diagnosis. — If  a  systolic,  or  rather  slightly  post-nystiilio 
munuur,  following  the  (rack  of  the  aorta  and  of  maximum  ftiroo 
above  the  heart's  base,  wore  discovere*!  as  a  i^ermanent  condition 
in  a  persim  free  fruni  spanivmia  and  from  any  uf  Iho  ortlinary 
murmur-producing  affections  of  the  valves,  and  if  there  were  no 
local  bulging,  and  at  the  most  but  slight  abnormal  duluc«s  al  the 


•  Barker,  Med.  <.'hir.  Trani,  vol   IxiiL,  p   ISl. 

t  Ai>  wu  tho  («L't  in  ■  vrry  iiitf'rmtini;  rjiar,  tlin  main  partirulcr*  of  whUh  wer* 
kindly  furwar,!"!  mo  (June,  INflD  hy  Dr.  r«mphrll,  of  .Montrr«L  Klcvm  jrtn  briot* 
dcaUi  Uic  co«rctAliun  Lad  l>wa  dia^noMtl  m  Uut  cam  \>>j  C'lfnimg  oi  New  Votk. 
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top  of  the  sternum,  while  the  patient  suffered  neither  from  tho 
local  Kj^nptoms  nor  the  concentnc  pressare-signs  of  sneiimin  or 
XDediastinal  tnmoar,  nor  from  cjanosis,  there  wonid  be  fair  motin* 
fur  strongly  8U8]>ecting  the  existenoe  of  coarctation  of  the  arrlu 
This  suspicion  would  he  converted  into  certainty,  if  throbbing  of 
dilated  and  sacculated  cervical  and  intercostal  arteries  were  moro 
or  less  markedly  present.  Bnt  were  this  latter  condition  alisent, 
the  surety  of  the  diagnosis  would  fiiil,  iuosmueh  as  all  the  sij 
previously  reliearsed  might  depend  on  an  obstmctioo  at  the  avrtid 
orifice  of  the  innominate  artery. 

The  diagnosis  of  the  affection  has  so  rarely  been  even  n'  \ 

that  it  may  not  be  without  advantage  to  repro<luce,  i 
main  fiurts  and  arguments  which  appeared  to  establish  it  io  a 
case,  that  came  under  my  notice  some  years  ago.* 

"  Snch  are  llie  clixracUra  of  tbe  mormnr  beard  in  GannM  [ride  834  (2)  1.     What 
■re  tbe   mnilitioiK  of  the  heart's   sounds  I     Botb  are  aodible  at  tke  t^^il  ■»! 
the  left  *|iex   ond  «t  the   bsw ;   while,  of  tbe  two,  tbe  teoood  {lowiiaiea  ia  tW 
luorc   satinfRrtory   maniirr  the    attriliutai  of  beallb.       Now  tbe   fiofrct  frenkm 
uf  tbe  dijuttilic  tonnU  from  morbid  cbsmrter  prove*  the  abaencv  of  mitnl  cooatrie- 
tioii,  of  tricutiiiid  constnction.  and  of  n-surgitation  through  the  aortic  or  {toliiHiaMV 
orificea.     On  tne  ulhcr  hand,  of  the  conditions,  nuM.iblv'  prodnctive  of  ftuut-tftUiSc 
(Miliy  aligbtly  pa$t-ii\>ito]ii:)  mnnunr,  mitral  and  trictupia  rc«argitatioii  mjuiie  tmif 
to  be  named  ti>  lie  rejected  aa  the  ctwntiol  causes  of  that  aiuubU  in  OniOMa'a  cHaaL 
Compare  the  cbotv-U-rs  of  the  munuar,  a  moment  Miice  rebearxcd,  witb  tiiow  at  an 
acknowledged  mitnl  or   trir-uspid  refpiTgituxt  murmnr,   and   yun  will,  if  on  fin<l 
lliiiught  diaposed  to  question  tlio  propriety  of  this  absolute  rvjectiun,  at  one*  admit 
its  justness.     Bat  wnat  in  to  be  said  of  pulmonary  or  aortic  constriction  t    Is  lite 
tnnrmur,  we  bear,   tbe  result  nf  obelmction  of  one  or  other,  or  of  botb  tbe  arterial 
uriftcea  i     Tbe  synchronism,   localization,    and   other   characters  of  the    marmiir, 
looaely  eonsiderrd,  seem   not  discordant  witb  thU  explanation  of   its  merbaniam. 
But,  examined  at  all  cloeely,  the  liypotbesis  proves nntcnaUe.     Th"  n.n'i.ior  cana-H 
be  polnionary  ctmstrictivo,  in  trntb,  because  (n)  it  is  nut  jicrftcflv  u  witb 

tbe  firat  sound  ;  becnuae  (*)  it  is  too  loudly  tmnsniiltcj  down  thf  ■  ,ti»e  (e) 

tbe  maximum  jwiitt  lies  tu  the  right  of  the  sternum  :  bocauae  (rf)  the  lirnt  wutid  ia 
loo  well  characterised,  too  distinctly  audibtf  ;  and,   bcsiilca,  the  pulmiinary  oriticc 
oaa  •caresly  be  constricted,  because  (()  c}-Bn'  '  to!^  are  tots!  ^  Nor 

do  1  think  the  murmor  indicative  of  aortic  <  Three  oi  i  :.i>  jiLtt 

urged  apply  here  also — those  marked  a,  b,  ui. .  ...     i,'  -  ■'■-  ■•'■  ■■  •-    if 

niuzimiuu  force  at  tbe  heart's  base, — not,  as  tliat  und'  1 

s]>ace  to  the  ri^ht  of  tbe  sternum.     And,  a^in,  tbe  pr  ., 

as  I  think,  Hiib  luncb  certainty,  a  tomidtrtibU  amount  uf  cuiuuiciiuu— ibul  Uie 
B|Kil  where  it  is  pmducnl  ia  narrow.     Now  we  cannot  admit  that  «uch  roTixIrirtinn 
•  exists  at  the  mouth  of  the  aorta,  for  the  radial  pulaea  ara  at  the  lca.it  f     '  .'I 

and  fulL     If  tbe  aorta  be  narrowed,  the  lessened  calibre  miut  afTtct,  U' - 
but  soma  spot   in  its  course,  so  iilaoed  as  to  exercise  do  iuHuence  <■  ! 

arteriea.     Should  the  validity  of  tliia  argument  >m>  deinurrwl  to,  on  ti  t 

the  large  vc.>i»eU  at  the  base  of  tbe  neck,  sjiringing  from  tbe  arch,  an  i- 

liitably  ibe  fact  l  materially  dilated,  and  that  tbruiigb  this  dilatation  the  iriilu<'b>» 
of  co-arctation  of  tbe  sigiuoid  orifice  of  the  aorta  niuit  be  annulled,  that  r.tuiitrr- 
urgument  would  MVnil  iu  employer  nothing.     For,  inamiuch  aa  that  < 
mcnt  asaume*  aa  ita  basis  the  co-existence  of  two  conditions  ^namnind  U 

witb  tridrnfi  ■■•■  i>    -'id  connected  great  vcewls)  which  Nature,  to  (ar  ai>  1  .  on  .....  .-i- 

laiii,  has  knt.wn  to  unite,  it  (alls  at  once  t<i  tiia  ground,  and  cannot, 

linUed,  br  ve  any  logical  cxutenc*  at  all. 


Mtd.  Timaa  aad  Gantta,  Oet.  17,  \W. 
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"  It  would  seem,  tlion,  th<\t  the  ordinary  causes  or  cardiac  mnnnur  fail  to  rxplain 
tltat  heard  in  Ijuiinec.  Let  n«  next  loiik  teriaiim  to  the  rurvr,  the  more  extraordinary 
mei-haiiiams,  coupling  with  our  cousidention  of  these  that  of  the  du*  of  arterial 
caUHua. 

"Can  the  murmur  Iks  caused  by  the  flow  of  blood  thmugh  a  piitnit  /orttmtH  prole  I 
Tliul  such  flow  in,  imiepeudeutly  uf  oUier  conditions,  cajiablc  uf  guuvrating  mannuT 
may  reiuiouably  be,  and  commonly  is,  doubted.  RaiionaUy  Uie  uotiuu  may  be 
■iii|nised  ;  for  an  iutra-auncnliir  curn-nt  muat  bu  wauling  in  force,  and  the  edges  of 
llie  u|Hiuiu);,  through  which  the  bluo<l  flows,  are  smooth.  EjjifricHfe,  on  the  other 
hund,  muy  (loiut  to  two  seiiesi  of  case8  of  this  claxs  :  in  the  one  murmur  existed,  in 
the  other  it  wss  abseut.  Now,  in  the  first  of  tliese  series  other  abnonnal  states, 
v«|iecially  couslrictiou  of  the  orifice  of  the  pulmonary  artery,  were  present  to  plau- 
sibly explain  the  murmur.  In  the  second  the  absence  of  murmur  would  seem  \>i 
demonstrate  the  uulitneai  of  mere  putency  of  tlie  foramen  ovale  to  produce  abnonnal 
sound  :  but  only  iseems  ;  for  it  must  bo  confease<l  the  evidouoe  (instance  Kizot'x 
casn>)  is  not  so  convincing  as  mieht  be  desiro<l  ;  there  is  habitually  a  want  of  proof, 
that  wliun  the  foramen  lots  bet-u  found  widely  open  after  death,  with  an  alleowl  dn- 
licicnoy  of  physical  si^ns  during  life,  clinical  examinations  had  been  made  with 
sulPicient  care  to  justify  the  uu.|Ualifie»l  s-sscrlion  of  that  deficiency.  And  lately, 
indeed,  W.  U.  Markhani  has  published  a  case  iu  which  a  well-marked  murmur,  apfni- 
TtnUii  inexplicable  in  any  other  war,  seems  to  its  oWrvor  to  have  l)een  generated 
at  an  o(>eu  foraineu  ;  but  conceiling,  argununlia  graiid,  that  tills  murmur  was  really 
ao  generatod,  we  caunot  iitili.>e  tlie  caae  in  aecouiitiuR  for  that  heard  in  Ruunce  — 
inasmuch  as  in  our  patient  the  murmur  attains  its  maximum  intensity  to  the  right 
— in  Markham's  wa*  loudest  to  the  left — of  the  sturnura.     [6»1,  /.] 

"  Tnu  mcciUaUd  antunrm  o/  Ou  U/l  rriUnde  lias  in  rare  instances  been  attendnl 
with  murmur  :  but  that  murmur  has  been  uf  maximum  force  aliout  tlie  lefia|K<x,  and 
has  synohruuisud  precisely  with  the  svslule,  simulaiinf;  the  essential  sign  of  uiitml 
re^pirptatiou.  Have  we  not  here  ground  enough,  without  any  reference  to  tlia 
mljuiitts  of  Uuunee's  niiumur,  to  a£>w  that  this  cannot  depend  on  an  auenrlatniil 
Ventricle  ! 

"  CulftJiciUuni  o/lht  arch  may  gire  rise  to  munnnr,  syitolic  or  slightly  poat-aynttdic 
iu  time  :  such  murmar  luight  of  coutm  reach  its  maximum,  as  hen,  at  the  second 
right  spaoo :  wiiilo  jerking  and  forcible  impulse  at  tlie  sternal  uolch,  and  thrill, 
awmewhera  in  the  c<iur>ie  of  the  arch,  as  observed  in  Uiinnee,  are  among  its  f>retly 
fre<|uent  aooompaninicnta  Uut  the  intensity  of  Gunnec's  mnnnur,  its  extremely 
elerate<l  pitch,  and  its  u<>t4l'l<  '        wards  are,  according  to  my  uc- 

|Kirience,  discordant  with  the  i  noration. 

"Nor  can  I  coueeivotlie  uiiii _..  n  to  be  produead  by  the  presmra 

of  a  mtditiHintil  tumour  against  the  arch.  It  is  singular  enough,  I  may  oliscrvo 
parcnllictically,  how  rarely  uitraaoriic  murmur  is  tliiu  generatui  in  that  portion  of 
the  vntael.  Still  it  sometimes  is  so  generated.  Why  not  here!  liecause  the  pilrb 
is  loo  high,  the  intensity  ton  grwit,  the  downward  tranamisaioa  hxi  marked,  of  the 
ninrniur  we  are  colled  u|>on  to  explain.  Ihuidea,  wrrs  tumuur-preasnrv  the  imnm 
of  the  murmur,  other  presaure-si^jiis,  lonreiitric,  eccentric,  or  both  (uol  gns  of 
which  is  here  discoverable),  would  as<>uredly  be  present. 

"  More  serious  seem  the  claims  of  that  most  uncommon  stata.  eoareiaHim  on  tiis 
cardiac  side  of  tJif  orxfict  of  tht  innofflimitu.  For,  oliaerve,  ttis  |iitch,  the  intenailT, 
the  synchronism  of  the  murmnr  are  perfectly  accordant,  the  site  of  maximum 
development  not  discordant,  with  mcchaiiiam  of  the  sort ;  while  the  ap|Mniilly 
di  '    !    '       '     ,:     11  of  the   fii  '         '     '  'at    the    baia-    of  tJic 

h'  lavour.      .V  ■    second  right  sjiace, 

ci'Ui... :..;....  i,- f,... .1.11  of  \ii"i  ''  ' 

lion.  Ktill  HO  liave  not  hit  <'n 
of  this  origin  would  not  be  r. 
the  right  carotid;  and  iu  the  secoud  tiU<«  \\\  you   will  l»i)jit» 


il,, 


>n,..  .lire- 

uur 

in 

ih« 

we«l 

III  imth. 

Hero  the  innoroiuata  constricted,   what  should  the  ronililiou  of  cervical  pulastiuii 


Words  of  Pope),*   I    think   I    may  sav,   fun-ibln  though  tJie  argnmen' 
tnnoininata  in  Guiin*e  prove,  '  l.«H)k  in  Am  iieot,  and  you  forgi-t  ihetu  s(i 


'  If  to  her  share  some  female  errors  fall, 
Look  in  tier  Cat-e,  and  you  forget  them  all." 

AW/M  of  \kt  Votk. 
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be  I  Why,  olivionsly,  llii're  shouU  l>o  nothing  abnormal  in  (he  impulse  of  tlic  Icfl 
carotid  and  suliclavian  arteries  ;  wliik'  the  expansion  and  b»nt  of  tboso  Viwf.(?l«  ou 
the  right  nidu  uhould  be  more  or  less  mnleririlly  below  jmr.  Now,  hrro,  iiu  thv  roll- 
trury,  tlie  iiii|iiilse  and  expansion  nre  Icirgi-ly  in  excess  on  both  sides  of  the  ucck  ; 
and  that  excess  is  somewhat  greater  on  the  right  thon  on  the  lofl. 

"  The  site  nil  J  peculiar  rhythm  of  the  murmur  mi^ht  bo  indicative  of  on  anmriim 
of  one  of   the  siniisen  of  Valsiilia  ,-   but  it«  intensity,  high  pitch,  ami   downward 
ttnnsmiHsion  seem  irreconcileuble  with  this   view  of  its  mochanifiui.       Aj(iiin,  tho 
Mtc,   the  rhylhni,  and  the  intensity  of  the  murmur,  eoiipled  with  the  pereuisiou- 
dulness  at  the  top  of  the  chest,  and  tho  sense  of  deep-sciitej  inipulsc  in  the  samol 
situation,  bear  witness  in   favour  of  ordinary  dilaltd  or  mocuJa/'U  aneurism  o(  tht 
»rfh  ;  while,  po-  coiUra,  the  jiitch  of  the  murmur,  and  the  remarkable  identity  of 
its    eimracters,  diuin;;   the  whole  lime    the    )iatient    has    been  under   nbservat lou, 
taken  in  conjunction  with  the  deficiency  of  presinire-signs,  and  the  atiseuce  of  specilio 
pain  either  in  tlie  vertebral  region  or  in  the  front  of  the  che^t,  militaU'  foniblyl 
agninst  the  real  existence  of  that  disease.     The  unchangeableue*H  of  the  atlriliutrs  of? 
the  murmur  throu^'h  so   long  a  (HTiod  I  imagine    to  Iw  peculiarly   hostile  to  tlioj 
notion  of  aueurismal  nieohauism.     Still,  it  mn»t  be  confessed,  the  sum  of  objectiuuS' 
fail  to  show  the  impossibility  of  the  presence  of  aneurism  ;  and,  as  wc  shall  presently 
see,  tlie  truth  is,  th;it  though  the  diseased  state  is  not  ossontiully  anourismal,  anru- 
lism  of  a  certain   fa.shion  has  actually  arisen,  and  still  exista,  as  one  of  the  coti>-e- 
(|Uenccs  of  that  stJitc.      Dinseetimi  ancuriMin  of  the  arch  need  only  he  iiametl  to  l>i> 
rujeeted.       True,  for  ought  I    know,  a  murmur,  snch  as    that    heard  here,  might 
lMi|H'rtain  to  that  form  of  misi^hief  in  the  vc^i^el  ;  but  tliere  is  a  total  want  of  Hgns  <iCl 
f  obstniclion  of  the  blood-current  through  tho  vessels  connected  with  tlie  arch, — Midi 
to  settle  the  matter  at  once,   we  have  no  «X[ierience  of  dissecting  aneurism  u  • 
disease  of  chronic  course. 

"For  the  existence  of  some  one  of  the  varieticsof  ntrimte  anrurism  of  the  arth  wc  hnv 
this  priiiul-fiKit  argument,  that  such  aneurisms  are  generally  small  ;  iu  other  wordsj 
the  absence  of  notable  dnlnccs,  of  pressure-signs,  and  of  sjiecilic  fuiin  in  Cuniuw  dt 
not  throw  the  dilHculty  iu  the  wuy  of  admitting  the  presence  of  a  varicose,  that  tliel 
do  of  a  simple,  aneurism.  Well,  first,  can  we  adiiiil  here  the  existence  of  a  ami 
aortic  sac  communicating  with  the  c»va  nuprrior !  No.  For  the  limited  ex|H«- 
rienco  hitherto  obtained  of  this  compound  aflection  entitles  us  to  look  inttr  alia  fur  a 
whirring  ijuolity  in  the  attcmlant  murmur,  for  cyanosis,  for  grave  symptoms 
dyspnoea,  ledema  of  the  neck  and  upper  chest,  distension  of  tnc  jugulars,  and 
various  other  indications  of  an  amount  of  venous  ob.itruetiou  nienarjng  existenr<bj 
It  is,  indeed,  doubtful  whether  life  could  l>e  proloii>;ed  for  any  length  of  tiniou 
Secondly,  did  a  communieatiun  exist  with  the  fiuhnoiuiry  nrUni,  the  murmur  Wniilj 
be  precisely  systolic  ;  I  doubt  its  being  by  |)o.saibility  so  high-pitched  «^  in  tho  ••««• 
of  (lunneo  ;  it  would  be  attended  with  more  marked  thrill  ;  and  assuredly  we  ahould 
expe<:t  subji-ctive  oud  objective  symptoms  of  graver  charactor  than  those  we  hnvn 
had  to  set  forth.  Thirdly  and  fourthly,  communication.s  of  an  aortic  sue  with  Iht 
right  vmlriele  or  riyhl  auricle  produce  grove  symptoms,  subjective  and  objective, 
none  of  which  are  here  jin  sent. 

"  Ayttmrifin  of  Ou  ftuhnimary  nrlrry  does  not,  I  Ix'lieve,  exist  in  Gunnee  ;  the  aiu>., 
onltation-signs,  would  lie  to  the  left,  not  to  tho  right  of  the  steinnm  ;  thcro  is  no 
a  nirfaco-impulHe  euough  for  that  alfoction,  as  coumionly  observed  ;  the  jicrcna«inn>'. 
dulnow  would  lie  lower,  and  to  tho  Iclt :  and  there  would  be  cyanotic  symptoms 
more  or  less  marked. " 

"  We  may,  then.  I  think,  venture  without  misgiving,  to  assume,  as  infinitely  pr><l«*j 
ble,  that  tiunnec's  aorta  has  undergone  a  paulo-]K>st  congnnital  coiistriciiuit  just  beloM 
the  left  subclavian.      In  the  first  place,  wu  sccin  almost  forued,  jitr  viam  tjrJiciifiiii,  to' 
ai!<-«pt  tliis  explanation  of  his  symptoms.     Kmiihiying  little  else  than  the  |>eculiur  mur 
mur  us  an  element  of  iiii|uirv,  we  find,  in  truth,  thxt  no  siugle  one  of  the  ordinary,  or 
the  other  rarer,  forms  of  c«rilinc  and  lUterial  disease,  i-jin  fairly  be  snp|H)8ed  to  exist  in 
Gunnec.       Iu  the  second   place,    the    diiigno.'ils  Hcems   plniidy  wnrranled  nn  dir>>l 
Kruunds.      Tho  rhythm,  intensity,    i|Uality,  pitih,   site,   mo<le  of  trun^in  I 

■  constant  identity  of  channlers  of  the  murmur,  are  all  lu'cordont  with  tl. 
ftenerntion  ;  accordant,  whether  we  &  jn-iori  consider,  what  are  likely  to  i 
butesof  a  murmur  produccil  by  the  passaigc  of  the  bliKid  thiough  a  ven,'  miul. .    i    ii  i   r,  .1 
simt  lielow  the  iircli  ;  or  whether  we  take  the  exiiericnce  derived  fnim  cufi      i.  t.i.i'.iy 
olMcrved.     Thus,  in   two  iustiincrs  which  fell  under  the  notur  of  lilackiston,   and 
which  after  death  were  found  to  be  of  this  kind,  a  murmut,  cueuljolly  ihc  same  as 
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that  hcnnl  in  Riinnce,  had  been  ■ndiUeL  Next,  look  to  the  enUT{>einent  and  f^reat 
pulsutiou  of  the  vessels  in  the  neck  ;  ia  nnf  this  einctly  what  wo  shouhl  antii-ijwte 
to  arise  aa  a  phyxiivluffic^il  result  of  an  ouiliiring  intprfcrenoe  with  the  aortic  ourrent 
just  Ik-Iow  the  loft  subclavian  t  And  is  it  not,  further  (in  regard  of  the  enlarse- 
oient,  at  leoat),  prerinely  what  experience,  as  illuatrated  by  the  iliagrani,  givea  ns  the 
right  to  expect  f  Again,  the  sliglit  anionnt  of  percussion-dulness,  and  the  sense  uf 
iin|iiilse  Bcro6s  and  in  the  neighbourhood  of  the  nppcr  sternum,  may  be  asngned, 
with  [lerfect  plauaibtiity,  to  the  intlnenee  of  moilcruto  dilatation  of  the  tranavene 
portion  of  the  arch  and  of  the  iunoniinuta.  Further,  consider  the  aingtiUr  pulsa- 
tiona  and  enlarged  vessels  in  the  back.  The  pulsation  in  two  spot*  near  the  inferior 
angles  of  the  siupuhe  has  all  the  ipialitios  of  aneurismnl  impobo, — heaving,  expauMlo, 
forcible.  So  stroni;,  indeed,  is  that  impul.te,  that  the  idea  of  alleuri^ul  of  the  arch 
itself,  extending  backwards,  suggests  itself  for  a  moment  to  the  mind,  and  ia  re- 
jected much  rather,  because  there  is  no  percussion-dulness  at  the  spots,  and  because, 
liatl  iin  aneurism  of  the  arch  attained  such  magnitude,  the  subjeetivo  symptoms  must 
have  been  of  very  ditfiront  graWty  and  ty|>e  from  those  observahlo  in  Oiiniice,  than 
because  the  impulse  in  itself  want.i  the  ne«.essary  vigour.  But  this  pulsatiuu  is 
evidently  causeit  by  diluted  and  knotty  intercostal  arteries,  in  part  of  their  fKisterior 
perforating  bninche.s  ;  the  vessels  can  be  tracol  in  various  other  parts  of  the  hack  of 
ditfeient  (but  almost  overywhero  cxc^;i>j<ive)  calibre  and  impulse.  One  may  look  on 
the  knotty  tortuous  dilatations  ss  so  many  pseudo-aneurisinal  saca  Yet  morv  ;  tho 
anonialuiis  distribution  of  the  right  ulnar  artery  tells  in  favour  of  the  diagnosis  ;  for 
ma  iiicliuatioii  to  various  arterial  anomalies  has  been  noticed  in  the  subjects  of  this 
eoarctjiti'iu.  Xotc,  loo.  the  rhythm  of  the  murmur —slightly /wrt-systolic—juit  as 
we  should  ex)>ect  of  a  miiruiur  localized  at  a  certain  distance  down  the  aorta,  and 
corresiKHiding  to  the  systole  of  the  left  ventricle. 

"On  the  other  hand,  do  no  objections  to  thia  view  of  Onnneo's  rase  pnwnt 
thejuaelvesT  I  do  not  see  any  which  may  not  be  cosily  set  aaide.  Thus,  on  fip>t 
thought,  it  may  appear,  grave  functional  disturbance  must  of  necessity  atU'iiil  an 
almost  oMiteratiil  condition  of  the  llioracic  aorta.  But  so  far  fr«m  experience  de- 
nionstmiing  the  renlity  of  any  such  nc<cs5ity.  it  docs  the  precise  reverse  :  in  some 
cases  of  this  kind  there  hove  actually  Ikn-u  no  tangible  svmptoma  at  all  ;  in  others 
some  such  very  bearable  annoyonccs  as  thiwe  enduird  by  6uiinee.  Again,  I  confeui, 
one  would  expect  a  murmur  of  the  sup)iosed  loi'alization  to  exhibit  its  maximum 
force  to  the  left,  rather  than  tlio  riKbt  of  tho  sternum.  Rut  wo  cannot  feel  any 
surrty,  in  a  roae  of  such  rarity  as  this,  conceruing  the  modifying  conditions  of  ooo- 
diiction  that  may  exist  within  the  tlmrax  ;  and,  as  actual  matter  of  cx[ierieuc<i,  tha 
murmur  lias  been  found  lutuKst  to  the  right  uf  the  bone.*  Nor  cjui  we  atta^'h 
imiK»rtance  to  tho  ilcfiiiiiicy  uf  wellnurked  tactile  thrill  ;  for,  tb"ii -1.  i..  rlmpa 
rather  Ui  be  looked  for,  its  ainrnce  may  l)e  acnmntol  fur  by  t}ie  sni"  huh 

experience  jnslilies  u»  in  asxuining  to  oxiat)  of  the   inner  surface  «'.  ■  mwl 

(j<ot.  Nor  di>e«  the  visible  and  liHoinotive  pulsation  of  mme  of  r>iiiiiimK  iiitenioi 
Bliake  our  faith— in  truth,  it  rather  strenjitbens  our  conviction — in  the  justnewi  of 
til'    '■  i-.      No  doubt  we  are  :•  -        •    .      'icjr^j  ,jjrQ  i,,  ooTlic 

ri  ,  certain   fomis  of  cjn  il  calcification  'it  the 

V...    :    .   ...I    in  jilaiu  truth,  the   p.  ■  ..  i.  •  '"-.li   li»»  ai-arcrly 

Itch  thought  of  by  (lbser^•er», — to  so  tew  men  a  cano  iif 

the  kind.     The  probabilities  are,  that  this  all<  n  in  i|n<w- 

tion  ;  for  it  exists  in  Ouniice  in  those  veascU  oiigiiiatiiig  aUivc  th<  |  ;.      if  <>nrc- 

tation— is  wanting  in  thi'ae  sprin'^n?  from    anv  lower  jwiini   of  tin     i   -t  And, 

la-'      .  ■         ■     ';  .....  ■      .  ,' 
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838.   Treatment. — Curative  treatment  of  a  case  of  this  stamp  ia 
of  course  out  of  the  question.      Nevertheless  the  part  of  tho 


*  In  one  of  Rlackictoii'a  coat*,  at  the  Mccoid  right  rib ;  there  wu  probably  an 
Inltuencn  iiroducnl  her*  \>y  iliMaaed  aonie  ralrt^— but  tlie  marimuia  nrnnsiir  na* 
supra-basic,  uol  ba<lc. 
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physician  is  hy  no  means  unimportant:  symptoms,  congestive 
and  other,  must  be  promptly  met,  as  they  arise ;  and  the  occur- 
rence of  such  symptoms  warded  off  as  far  as  possible  by  insisting 
on  a  careful  system  of  hygienics, — no  matter  how  trae  it  be,  that 
the  snbjects  of  the  affection  have  occasionally  lived  on  in  spite  of 
their  total  disregard.  Now  of  all  hygienic  rules  the  most  essential 
is  that  the  patient  avoid  physical,  emotional,  and  even  intellectual 
excitement, — that  his  life  be  a  tranquil  one.  It  is  of  extreme 
consequence,  too,  that  he  escape  exposure  to  cold  and  damp,  and 
abstain  from  excesses  of  all  kinds,  such  as  must  end  in  perturl)cd 
circulation  and  local  congestions. 


4 


ir. — ACQUIBED  VABIETT. 

839.  The  calibre  of  the  arch  of  the  aorta  may  undergo  diminn- 
tion  both  as  a  result  of  disease  of  its  own,  as  also  of  certain 
affections  of  the  heart,  of  the  lungs,  and  of  others  of  the  system 
at  large. 

(a)  Under  the  first  head  appear  contractions  depending  on 
exudation-matter  connecte<l  with  the  coats  of  the  vessel. 

(4)  Under  the  second,  range  themselves  reductions  of  sizo 
depending  on  the  closely  constrictive  action  of  induration-matter 
in  the  pericardium,  and  on  obstruction  of  the  mitral  orifice,  which 
entails  a  deficient  supply  of  blood  to  the  aorta. 

(c)  Next,  prolonged  obstruction  of  the  pulmonary  circulation 
acts  in  a  somewhat  similar  way :  the  calibre  of  the  aorta  is  IkjIow 
the  overage  in  persons  cut  off  with  vesicular  emphysema  of  long 
duration,  unless  the  right  ventricle  have  become  the  seat  of  dilated 
hj-pertrophy. 

(d)  Lastly,  in  cancer,  phthisis,  and  probably  in  tertiary 
syi>hili8,  the  vessel  sufl'ers  in  the  same  manner,  ostensibly  frojn 
t  he  grmlual  reduction  in  the  amount  of  circulating  fluid  in  those 
diseases. 


I 


B. — THORACIC  AND   ABDOMINAL  AOBTA. 

840.  A  considerable  number  of  cases  are  on  record  in  whit-h 
impcrviousness,  more  or  less  absolute,  of  the  aorta  has  Iteen  pro- 
ducetl  in  the  adult  by  thrombi  forming  around  prominent  spicula) 
of  calcification,  or  by  the  products  of  inflammation,  aided  by  con- 
(niction  of  the  walls  of  the  vessel  itself.  The  lower  part  of  the 
thoracic  and  the  abdomiutil  aorta  are  the  most  common  seats  uf 
the  disease. 
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841.  Climcal  course. — The  conrse  of  this  affection,  sjonptoma- 
ticaily,  may  bo  («)  acute  or  (i)  chronic. 

(a)  Acute  courfus. — In  some  of  the  cases  belonging  to  this  class, 
the  current  of  blood,  though  it  may  long  have  Wn  somewhat 
ohstructofl,  has  not  become  seriously  interfered  with,  until  the 
appearance  of  acute  symptoms, — tliese  symptoms  being  dyspuoja, 
anasarca,  tendency  to  gangrene  of  the  lower  extremities  (evidently 
obstructive),  and  hromoptysis.  Still,  as  the  state  of  the  lungs  and 
heart  is  imperfectly  known  in  the  very  few  recorded  instances  of 
the  kind,  the  direct  dependence  of  hiemoptysis  on  the  obstraction 
must  not  be  too  confidently  assumed. 

But  occasionally  the  attack  is  to  the  last  degree  sudden  in  its 
graver  manifestations.  A  merchant,  aged  twenty-nine,  generally 
enjoying  good  health,  is  abruptly,  after  a  few  days'  indisposition, 
seized  with  a  liurning  sensation  in  the  lower  extremities,  which 
rises  towards  the  head  ;  he  lies  almost  deprived  of  consciousness. 
Shortly  after,  he  is  found  with  a  livid  bloated  countenance,  and 
speechless  ;  the  left  side  almost  deprived  of  motion,  the  head  con- 
fuse<I,  and  the  pulse  infrequent ;  when  raised,  vomiting  at  onco 
supervenes.  After  the  occurrence  of  a  variety  of  well-defineil 
local  symptoms  (stony  coldness  of  surface,  lividitj',  pulselessness 
of  arterial  trunks,  tenderness  of  these  on  pressure,  aniesthcsia, 
motor  paralysis,  mummification  of  one  lower  extremity  and  moist 
gangrene  of  the  other,  the  saphaena  vein  being  here  alsn  blocke«l 
up),  all  evidently  dci)endcnt  on  thrombal  and  embolic  obstruction 
of  the  vascular  circulation,  the  patient  perished  on  tlie  6th  of 
December, — the  forty-sixth  day  from  the  acute  seizure.  TIjc 
abdominal  aorta,  close  to  its  bifurcation,  was  completely  closed  up 
by  a  fimi,  pale  red  coagulum,  tightly  adherent  to  tlie  inner  coat, 
which  was  smooth  and  pale.  Plastic  exudation  existed  betwe*'» 
the  membranes ;  acute  inflammation  of  the  arterial  texture,  as 
<liagno8ed  during  life  by  Romberg,  was  the  evident  cause  of  the 
plug-formation.  Several  other  arteries  were  similarly  atfected. 
The  ditHculty  of  finding  any  even  remotely  probable  cause  i«  not 
tlie  Uaist  curious  part  of  this  case.* 

{b)  Chronic  caurjie. — The  chronic  mode  of  progress  is  well 
illusfratiHl  by  the  fnllowing  brief  particulars  of  a  case  which  I  had 
the  opportunity,  during  my  student-days,  of  ol»«;rving  in  the 
wanis  of  Louis.  lo  this  patient,  a  female,  aged  fifty-one,  four 
years  previoiis  to  denth,  numbness,  first  of  the  right,  ami,  some 
mouLbs  later,  of  the  left,  lower  extremity,  were  dearly  the  earliest 
*  Rombei)^  DU.  of  Kenront  Ryitem,  trd.  iL,  p.  2S9. 
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positive  effects  of  the  growing  obstniction.  Tliese  were  followed 
l>y  inability  to  walk,  not  from  fatigue  or  cardiac  suffering,  but 
from  pain,  coldness,  and  increasing  numbness  in  the  legs.  Sub- 
sequently, the  effects  of  organic  disease  of  the  heart  (she  had 
mitral  constriction,  dilated  hypertrophy  of  the  right  ventricle, 
palpitation,  pulmonary  apoplexy,  and  hemoptysis)  threw  those  of 
the  aortic  obstruction  into  the  shade,  and  eventually  cut  her  off  in 
a  few  days  after  admission  to  the  hospital.  Twice  in  the  course 
of  her  illness  she  had  slight  and  passing  cedema  of  the  lower 
extremities,  but  there  was  none  on  her  admission,  and  at  death 
scarcely  any.  Besides  a  complete  local  obliteration  above  the 
iliacs,  the  calibre  of  (he  aorta  generally,  and  of  its  branches,  was 
below  the  average  in  this  woman.  No  att-empt  appeared  to  have 
been  made  at  anastomotic  enlargement's  ;  the  disease  had,  to  all 
seeming,  originated  in  inflammation  of  the  vessel. 

Gull  records  a  very  remarkable  case,  in  which,  obstruction  nf 
the  abdominal  portion  of  the  vessel  having  produced  serious 
paraplegic  symptoms ;  eventually,  in  proportion  as  anastomotic 
enlargements  ensued,  the  motor  paralysis  materially  improved.' 


§   V:i. — RUPTURES,  PERFOKATIONS,  AND  INJURIES  OF   THE   AORTA. 

842.  Complete  rupture  of  the  aorta  has  sometimes  occurred, 
where,  if  oliservers  may  be  implicitly  trusted,  the  vessel  was  free 
from  any  form  of  pre-existing  disease ;  more  commonly  more  or 
less  extensive  calcification  has  been  found ;  in  rarer  instances  a 
softened  state  of  the  coats  is  referred  to  in  descriptions. 

843.  (rt)  Spontaneous. — Rupture  appears  particularly  jirone  to 
occur  in  the  ascending  portion  of  the  thoracic  aorta.  More  fre- 
quently the  fissure  is  found  at  right  angles  with  the  long  axis  of 
the  vessel  than  in  any  other  direction. 

844.  Of  thirteen  cases  belonging  to  this  category,  eight  were 
furnished  by  males,  five  by  females.f  Spontaneous  rupture  seems 
to  be  most  frequent  between  the  ages  of  thirty-five  and  fiAy. 

845.  Death  is  not  necessarily  instantaneous ;  the  external  coat 
may  not  give  way  at  first,  and  some  hours,  or  even  days  may 
elapse,  before  a  second  rupture,  breaking  through  this  also, 
destroys  life  instanter. 

848.  {b)  Pcr/orativr, — Ulcerative  perforation  of  the  vessel  hag" 
in  rare  instances  been  observed, — commonly  as  the  result  of  a 
foreign  body  making  its  way  from  the  oesophagus.} 

•     Guy's  llosp.  licporls,  l?f.7.  t  Crisp,  Pin.  of  Arteries,  p.  289. 

;  Arcli.  04fl.  .VfJ.  1825  ;  Flower,  Uuccl.  June,  1853. 
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•847.  Rupfurea  from  external,  violence  of  vnrions  kinds  are  of 
rare  occurrence,  and  almost  limited  to  the  male  eex, — probably 
because  more  exposed  to  their  direct  causes.  More  or  less  serious 
evidences  of  injury  are,  as  a  rule,  to  be  found,  simultiineously, 
on  the  thoracic  surface. 

But  a  question  of  great  interest  is,  to  what  extent  physical 
shocks  to  the  surfaco  (especially  about  the  second  right  cartilage, 
where  the  vessel  most  closely  nears  the  parietes,  and  also  especially 
in  thin  people)  may  inflict  injury  on  the  artery,  witliout  leaving 
any  very  notable  trace  on  the  integxmienta  ?  I  saw  a  case  some 
years  ago  raising  this  question  in  an  urgent  form,  in  connection 
with  a  railway  concussion;*  autl  the  inquiries  made  <in  that 
occasion  revealed  a  total  absence  of  fixed  professional  opinion,  as 
well  as  extreme  poverty  of  printe<l  information,  bearing  on  the 
matter.  Nor  can  I,  to  my  regret,  help  in  supplying  thedelicioncy, 
except  by  venturing  to  direct  attention  to  the  suliject.  Here  are 
the  facts.  A  man,  aged  under  forty  (younger,  consequently,  than 
the  average  of  sufferers  from  aneurism  of  the  aortu),  was  to  nil 
seeming  in  jK'rfect  health,  when  he  was  thrown  violently  forward 
by  a  sudden  jar  of  the  train  in  which  he  was  sentiMl, — the  uj^jier 
part  of  the  right  side  of  the  chest  pitching  against  an  arm-rest 
between  two  seats  opposite.  It  was  depfwwl  in  evidence  that  this 
person  had  never  complained  of  chest-syiiiptonis,  and  that  he  ha<l 
not  consulted  any  medical  man  concerning  the  state  of  his  heart 

Lor  lungs.  Now,  within  two  hours  after  the  accitlent  the  metiical 
officer  of  the  railway  company  concerned  found  a  jiulsating  pro- 
minence in  the  neighbourhood  of  the  second  right  cartilage.  This 
aneurism,  for  aneurism  it  was,  eventually  destroyed  the  sufferer 
in  aliout  eleven  months  after  it«  discovery.  The  man  jdeaded 
that  the  aneurism  was  caused  by  the  injur}'.  The  following 
Brgnmcnts  might  l>e  used  in  favour  of  bis  plea.  1.  The  chest- 
wall,  where  flexible,  and  in  thin  jwrsons  (among  whom  he  ninkixl), 
is  so  easily  depressed,  that,  us  is  well  known,  nmrmur  may  bu 
produced  by  a  verj*  moderate  amount  of  stethoscopic  pressure. 
2.  Tlie  iiyuriea  to  the  thorax,  which  have  proilucetl  actual  rupture 
of  the  aorta,  have  ranged  between  violences  the  most  terrible  an<l 
others  so  trivial,  as  to  a))]>ear  incapable  of  producing  the  effort. 
8.  Injuries  to  the  chest-wall  have  oi-casionally  ru|ttured  tJic  lung, 
without  either  fracture  of  a  rib,  or  serious  external  marks  of 
violence.f     4.  Morgagni  records  several  cases  in  which  alHlominnl 

*  Caar  (mil  in  roatulutioii  iriUi  Skey  hckI  EriL-liMni. 
t  Art.  Kiii|>b> •rinii.  fjc.  <if  Siuvrry,  |«.  8X. 
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organs  were  torn  by  blows  from  sticks,  though  there  was  no  injury 
to  the  skin,  not  even  an  ecchymosed  stain.*  5.  Numerous  in- 
stances have  been  publislied  in  which  a  direct  connection  between 
external  injury  uud  aneurism  of  the  arch  has  been  traced  and 
jidmittecLf  6.  A  case  is  recorded  in  which  an  aneurism  was  first 
perceived  within  twenty-four  hours  after  the  receipt  of  a  blow  with 
the  fist  on  the  right  side  of  the  chestj 

Now  conceding  that  all  these  arguments  put  together  do  not 
constitute  proof  in  the  affirmative,  they  show  that  it  would  be 
difiicult  enough  to  maintain  a  negative.  It  seems  to  me  well 
conceivable,  that  when  calcification  has  pre-existed  to  any  extent 
in  the  vessel,  an  injury  of  the  kind  described  might  lead  to  sudden 
breakage  of  the  liuing  and  middle,  and  blood-distension  of  tho 
external,  tunics. 


SECTION  II.— CORONARY  VESSELS. 

§  I. — BUPTURK  OF  A  CORONARY  AUTEKY. 

848.  An  individual,  sulgect  to  palpitation,  had  a  sudden  attack 
of  retching,  with  cardiac  anguish,  and  died  in  an  hour.  The  left 
coronary  artery,  widened,  hardened,  and  fragile,  was  broken 
across  from  the  aorta  ;  eifusion  of  blood  had  taken  place  between 
the  pericardium  and  great  vessels.  § 

§  n. — ANEURISM  OF  A  CORONARY  ARTERY. 

849.  This  is  a  very  rare  affection  in  the  sacculated  form  ;  while 
fusilorm  dilatations  of  the  origin  of  the  vessel,  and  widening  of 
its  general  tract,  are  far  from  rare. 

850.  The  sac  in  the  few  instances  on  record  has  been  included 
in  the  substance  of  the  ventricle  or  of  the  auricle  (almost  always 
on  the  left  side).  It  has  contained  thrombi,  sometimes  distinctly 
laminated  and  partially  decolourifltnl.  || 

851.  In  some  of  these  few  cases  deatb  has  actually  resulted 
from,  or  been  hastened  by,  rupture  of  the  sac  :  where  no  rupture 
has  occurred,  there  is  a  want  of  evidence  that  the  affection  gave  rise 

*  Do  8«d.  ct  Cans.  Mnrb.  Ep.  lir.  {  16. 

\  t',  ij ,  Chmb  vii.  X.  xi.  xii.,  in  CrUp's  colltctioo,  p.  150,  rt  uq, 

X  Caw  vii   Criup,  /«.  eit, 

I  Ivonibnrtl.  Guz.  }AM.  Je  Haru,  iii.,  R44. 

II  I'wu'o<k,  On  Anriirinin  of  the  Comnary  Artor}',  p.  6. 
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to  any  syroptoin.  It  is  noteworthy  that  in  no  single  instance, 
thougli  in  some  cases  associated  with  calcification  and  general 
dilatation  of  the  vessel,  has  aneurism  of  the  coronary  artery  been 
said  to  have  caused  symptoms  of  angina  pectoris, — a  fact  which 
would  almost  refjuire  me  to  modify  somewhat  a  statement, 
hazarded  concerning  the  iiiilueiicc  of  the  coronary  arteries,  in  the 
history  of  the  latter  diseimo  ["41], 

§   III. — VARK  OF  THE  CORONARY   VEINS. 

862.  Sudden  death  has  been  occasionally  caused  by  rupture  of 
a  varicose  coronary  vein.  lu  two  cases  of  the  kind,  observed  by 
Albers,  there  had  been  symptoms  of  "  cardiac  asthma,"  but 
evidently  traceable  rather  to  the  state  of  the  heart  itself,  than  of 
tlie  dilated  vein.* 


SFX'TION  III.-PULMONARY  ARTERY. 

§    r. — THROMBOSIS     OF     THE      PULMONARV     AKTKKT. 

853.  The  pulmonary  artery,  like  all  the  channels  in  the  body 
for  venous  blood,  is  prone  to  suffer  obstruction  on  a  small  or  large 
scale  from  the  coagulation  of  its  contained  fluid. 

854.  Causes. — The  conditions  leading  to  this  coagulation  are 
very  similar  to  those  traceable  in  the  analogous  case  of  thrombosis 
within  tJie  heart's  cavities  [7;3.5].  They  may  be  arranged  as 
follows :  (ff)  blood-nlterntion,  of  which  the  essential  tendency  is 
to  increase  the  coagulating  property  of  the  fluid  ;  (A)  some  form 
of  constitutional  state  rendering  the  circulation  more  sluggish 
than  natural ;  (<?)  Kxral  causes  of  obstruction  within  the  vessel 
concerned. 

(a)  Tlie  blood-conditions  are,  esj)eciall)',hy]>erino8iB,  the  peculiar 
crasis  in  parturient  women,  and  spantemia. 

{b)  All  forms  of  debility,  whether  traoeable  directly  nr  not  to 
the  influence  of  disease,  past  or  present,  fail  under  this  head.  In 
the  convale8<"ence  of  acut«  diseases,  particularly  those  which 
present  other  favouring  conditions,  it  is  probable  slight  coagulation 
may  happen  pretty  often,  while  it  is  certain  that  the  process  occurs 
on  a  serious  scale  in  a  small  [iroportion  of  instances.  Pneumunia 
supplies  an  illustration.f  There  is,  I  think,  motive  for  l>elieving 
that,  "  relapse  "  is  occasionally  constituted,  not  by  real  return  of 
the  disease,  but  by  spontaneous  thn^mboeis  within  certain  branchea 


•  Brit.  «n.l  For.  M*.I.  ReT.,  July.  IMS. 
t  Uiui>.  ill  liir.m.  /<«-  r\L,  p.  17. 
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of  tbe  pulmonary  artery ;  while,  it  seems  to  me,  there  can  be  no 
reasonable  doubt,  protracted  convalescence,  and  long  continuance 
of  dulness  under  i)ercussion,  with  some  form  of  bronchial  breath- 
ing, are  sometimes  due  to  such  coagulation.  Syncopal  tendency, 
as  is  familiarly  known,  is  another  condition  which  dynamically 
promotes  the  clotting-process. 

(c)  The  local  nida  vary  with  the  position  in  the  vessel,  where 
the  deposition  of  the  fibrine  t^ikes  place.  In  one  class  of  cases 
the  minute  brandies  are  its  primary  seat,  whence  it  gradually 
extends  to  the  larger  trunks.  Here,  eitlier  pressure-obstruction, 
on  the  outside,  by  nodulous  blood-infiltration,  by  exudation- 
matter,  by  adventitious  deposits,  and  by  infiltrating  growths, — or 
obstruction  by  an  embulic  process  witliin  the  miimte  ramusculi, 
lays  tbe  grouuihvork.  The  embolic  or  plugging  agent  may,  iu^ 
the  latter  case,  be  derived  from  materials,  fibrinous  or  exudative,M 
borne  along  from  the  right  side  of  the  heart  directly,  or  be 
furnisheil  by  minute  fragments,  separated  from  thrombi  formed 
in  some  distant  part  of  the  venous  system,  and  carried  along  until 
they  reach  portions  of  the  vessel  too  narrow  to  allow  of  further 
onward  movement.  This  is  a  mechanism  reudere*!,  d  priori,  pro- 
bable by  the  special  minuteness  of  the  pulmoniu-y  capillaries,  as 
well  as  by  the  experiments  of  Cruveilhier  and  others,  whicli  long 
since  showed  that  various  foreign  bodies  introduced  into  tho 
venous  current  stagnate  iu  the  minutest  vessels  of  the  Inag. 
This  mode  of  production,  however,  can  obviously  play  no  part  in 
cases  where,  on  tbe  one  hand,  there  is  no  evidence  of  coagulation 
in  any  other,  near  or  distant,  part  of  the  venous  system ;  and 
where,  on  the  other,  the  clotting  process  is  limited  to  the  larger 
branches  of  the  pulmonary  artery.  In  this  form  of  case,  where 
the  larger  branches  are  alone  implicated,  loc4il  aid  to  stagnation 
is  found  in  the  abruptness  with  which  the  artery  divides  into  a 
number  of  branches,  and  iu  tbe  numerous  angular  projections  into 
the  current  at  their  points  of  bifurcation.* 

.  Although  disease  of  the  inner  coat  of  the  pulmonary  artery, 
inflammatory  or  other,  may  act,  and  has  occasionally  acted,  as 
the  local  cause  of  obstructed  current,  yet  instances  of  the  kind  are 
singularly  rare ;  nothing  can  be  more  clearly  demonstrated  in  the 
entire  group  of  cases  of  venous  stagnation  un<l  thrombosis  than 
the  habitual  absence  and  consequent  non-nocessity  of  primary 
vascular  inflammation. 

Sfia.    Atialoniiral  njipearances. — {a)    Pulmonary    thrombi   are 

*  Hnmphrj-  i>n  Yruon*  Coaj^ilntioii,  p.  2t>. 
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either  uniformly  fibrinous  lookiug  on  the  surface,  or  of  variously 
mottled  colours  and  appearances, — arising  out  of  mixture  of 
hsematine  and  of  changes  of  tint  which  this  has  undergone. 
They  may  be  almost  black  on  the  surface ;  generally  speaking 
firm,  sometimes  remarkably  so,  and  smooth  on  the  outside,  they 
are  usually  short, — not  reaching  in  the  large  bninchcs  beyond  the 
ramilication  immediately  next  to  that  in  which  they  mainly 
formed.  Clots  may  coexist  in  various  parts  of  the  vessel, — 
several  independent  sources  of  coagulation  being  thus  simul- 
taneously, or  nearly  so,  at  work.  Tlie  distal  end  of  the  thrombus 
is  generally  more  or  less  fined  oflF;  but  this  appearance  may  bo, 
and  often  is,  wanting  in  small  sieed  coagula, — which  terminate 
abruptly  and,  as  it  were,  shapelcssly.  The  clot  is  generally 
adhereut ;  sometimes  throughout  its  whole  length  and  periphery, 
more  commonly  by  a  limited  8pi»t  only.  The  adhesion  may  l>e 
sullicienlly  tirm  to  cause  distinct  dilficulty  in  removal ;  so  that  the 
lining  membrane  undergoes  some  very  slight  superficial  injury  in 
the  operation. 

(ij  Provided  the  patient  be  not  at  once  destroyed  either  by  the 
clotting  process  mainly,  or  by  this  added  to  pre-existing  disease^ 
various  changes  may  occur  in  the  thrombi,  more  or  less  identical 
with  those  observed  in  other  parts  of  the  venous  system.  (A-ulral 
softening  may  take  place ;  and  probably  prelude  disintegrstiou 
and  more  or  less  eflfective  solution  and  dispersion.  Or  the 
coagula,  growing  firmly  to  the  wall  of  the  vessel,  may  harden, 
and  in  this  condition  undergo  more  or  less  complete  absorption, 
leaving  behind  them  various  residues,  filamentous,  lumpy,  or 
stratiform.  There  seems  reason  to  believe,  that  some  at  least  of 
so-called  stony  concretions  in  the  lungs  have  been  nothing  more 
than  phlebolilhic  transformations  of  thrombi  within  tlie  pulmonary 
artery. 

(r)  In  the  small  branches  complete  and  permanent  obliteration 
may  occur. 

{d)  Sequential,  mischief  to  Uto  ooaU  of  the  vessel  is  not  ob- 
served;  no  vai<cularity  of  the  lining,  nor  exudation  into  the 
external,  niembruuu.  At  least  this  i«  very  certainly  the  rule ; 
but  that  in  some  rare  instances  of  death,  not  really  obstructive 
and  of  unintelligible  mechatiisui,  the  fatal  event  may  have  depended 
on  seiiuential  pulmouar}'  arteritis,  seems,  however  uuproven,  by  no 
means  unlikely. 

85(5.  Sym/>(otiu. — The  symptomg  vary  extremely  with  the  site, 
the  sue  and  the  rapidity  of  formation  of  the  coagula.     In  *hiK 
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clinical  point  of  view  cases  may  be  conveniently  thrown  into  three 
groups. 

857.  First  group. — When  the  clotting  process  is  on  a  limiteil 
scale  and  occurs  within  branches  of  small  calibre,  no  definite 
symptoms  can,  practically  speaking,  arise.  At  least  the  remnants 
of  thromlii,  evidently  of  old  formation,  have  occasionally  beeu 
found,  where  the  lungs  had  not  been  suspected  to  be  the  seat  of 
any  long-past  mischief. 

808.  I  um  not  aware  that  tlie  existence  of  such  old-standing 
olistructions  in  the  branches  of  the  pulmonary  artery  has  ever 
Iteeii  diagnosed ;  but  I  once  saw  a  case,  jjresenting  the  following 
jiuculiarities,  which  jm.s.silily  migiit  be  explained  on  such  hypothesis. 
A  middle-aged  man,  sutiering  from  dyspnoja  and  chronic  cough, 
free  from  the  ordinarj'  signs  and  symptoms  of  clironic  consolida- 
tion, emphysema,  tubercle,  bronciiitis  and  the  graver  class  tif 
])idmnnuiy  and  cardiac  diseases,  presented  a  strong  blowing 
nmrinur,  following  the  direction  of  the  pidmonnry  artery,  on  the 
left  of  the  sternum,  inaudible  at  the  apex  and  also  at  the  base  of 
the  heart,  extending  well  across  and  into  the  left  axilla  and  to  the 
costivl  angles,  but  not  to  the  actual  vertebral  groove.  On  three 
examinations,  at  intervals  of  about  a  fortnight,  this  murmur  pre- 
sented precisely  the  same  characters.  I  could  not  divest  myself 
of  the  idea  that  it  probably  originated  about  the  main  branches 
of  the  left  pulmonary  artery, — ami  if  so  (as  there  was  no  con- 
dition present  to  caase  pressure  on  the  vessel  from  without) 
jiartial  internal  obstruction  seemed  to  afford  the  most  likely 
explanation. 

8.59.  Second  (froup. — In  a  second  class  of  cases  the  amount  of 
coagulation  is  ctmsiderable ;  while  the  process,  slow  at  first, 
eventually,  and  with  variable  abruptness,  rapidly  advances.  Ab 
might  be  expe<-ted,  this  mode  of  progress  is  reproduced  in  the 
conrse  of  the  Kymi>tnms. 

800.  Siim/itomji. — Tiie  essential  effect  is  dyspnoea,  more  or  less 
marked,  but  nunmi'nly  intense,  the  patient  crying  out  for  air;  to 
this  are  added  ]>riinlratiiin,  faintness,  or  actual  syncope;  tumul- 
tuous movement  uf  ihe  heart,  or  action  sc^jrcely  difl'ering  from  the 
usual  type;  pulse  at  tiie  wrist  feeble  to  actual  deficiency  almost; 
if  venesection  be  performed,  scarcely  any  blood  flows  from  the 
vessel ;  sense  of  tightness  at  the  pnecordia ;  turgid  lividity  of 
the  face  ;  ledeina  of  the  extremities,  with  partial  violet  discolora- 
tion of  their  surface  ;  great  general  distress,  jactitalion  and  dread 
of  dissolution,  while  the  encephalic  functions  remain  unaffected. 
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861.  Diagnosis. — Total  absence  of  ordinary  acute  cardiac  and 
pulmonary  affections  may  be  satisfactorily  substantiated,  provided 
the  patient's  condition  permits  of  the  necessary  examination  being 
made.  In  some  cases  (but,  as  post-mortem  examinations  prove, 
Qot  in  all)  the  physical  signs  of  accumulation  in  tlie  right  cavities 
of  the  heart  may  be  expected  to  occur  [414,  742].  The  only 
physical  evidence  connected  with  the  vessel  itaelf  would  probiilily 
be  systolic  basic  murmur,  following  the  course  of  the  pulmonary 
main  trunk,  and  of  its  immediate  divisions  to  tlie  left  and  the 
right  of  tlie  sternum.  Tiiis  sign  I  most  certainly  heard  in  the 
case  of  an  aged  gentleman,  whose  life  wos  brought  to  a  sudden 
close,  in  the  course  of  an  acute  affection,  by  coagulation  in  the 
pulmonary  artery,  and,  to  a  moderate  extent,  in  theriglit  ventricle. 
The  murmur  in  question  can,  of  course,  be  only  expected  to  exist 
where  the  large  trunks  are  involved  ;  of  physical  evidence  of  deep- 
seated  acute  coagulation  in  the  small  branches  1  know  nothing  by 
exjierience.  Perhnjis  some  such  murmur,  as  that  described  a 
moment  since  from  the  history  of  a  chronic  case,  might  be 
detected  [858]. 

802.  Course. — In  almost  all  carefully  recorded  cases',  belonging 
to  this  category,  notable  relief  from  the  lirst  anguish  has  Ix-en  ex- 
perienced ;  recurrence,  more  than  once,  of  paroxysmal  suflViratiou 
having  taken  place  before  the  final  struggle. 

It  appears,  then,  that  the  influence  of  coagulation  in  the  j)ul- 
monary  artery  on  life  varies  exceedingly.  Not  oidy  may  the 
formation  of  clots,  even  of  good  size,  in  the  larger  branches  not 
destroy  life  at  the  time,  but  they  may  not  sensibly  shorten  exist- 
ence. Or  such  formation  may  bring  life  to  a  very  sudden,  though 
not  actually  instantaneous,  close,  out  of  its  unaided  influence ;  «<r 
it  may,  in  a  variety  of  morbid  states,  hasten  an  issnc,  wliich  but 
for  it  might,  perhaps,  have  been  indefinitely  averted. 

863.  /•ro|<///<«M.-^Under  all  circumstani^es,  were  the  diagnosijt 
established,  the  prognosis  Incomes  to  the  lost  degree  grave:  we 
have  DO  right  to  expect  tbat  in  any  particular  instance  tlie  course 
of  events  shall  place  the  patient  in  the  exceptional  category  Ui 
those,  in  whom  the  site  anil  relationships  of  the  coasrula  save  them 
from  fatal  results. 

864.  Treatment. — Tlie  intense  furgidness  of  the  exti-riial  venous 
system  suggests  the  advantage  of  relieving  the  stasis  by  bltKHl- 
lutting ;  but  when  venesection  ha«  been  tried,  no  such  relief  baa 
lieen  obtained — in  truth,  the  lilood  lias  not  flowed  with  frec^lmn. 
The  probabililie«  ar«,  too,  thut  anything  like  a  copious  flow,  which 
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certainly  might  lessen  the  evils  of  venous  plethora  for  the  moment 
would  eventually  place  the  patient  in,  if  possilile,  a  worse  position 
than  before.  In  cases  running  a  lingering  course,  drj'  cuppings  of 
the  chest,  the  application  of  Junod's  boot  to  a  limb,  mustard 
pnidtiufs  to  viiriuus  parts  of  (he  surface,  with  free  use  of  diffusible 
and  alcoholic  stimuli,  afford  the  best  chance  of  maintaining  the 
circulation.  If  rally  occur  from  the  first  urgent  effects,  the 
iiian.igenient  of  the  case  should  he  conducted  in  the  manner 
recommended  for  coagulation  within  the  heart  [747]. 

865.   Third  group. — A  third  class  of  cases  is  typically  represented 
by  the  following  brief  narrative  : — 

"A  ln'altli.v  fcnmli?,  apcdSS,  iiiitnrally  confiiieJ  ora  fourth  bealthy  child  (lochia  modi 
rutp.  niilksi'crijtion  artiliciallv  8tojii>c(l,  withont  iaconvenience  of  any  kind),  api 
ill  lliii  mo'^t  sutisfiictory  contlilion  iiossilile  on  tlie  tliirtroutli  day  after  delivery.     . 
u  good  nif;li('s  rest,  slic  make*  a  liftlit  lireakfoiit  in  V>ed  on  the  f'lurtcenth  day,  spon 
nuiiiislv  irniurkiiif.',  huw  tlioroughly  well  she  feels.  She  then  ri.".e9(for  the  first  time),! 
I'liiits  with  peoiilc  around  her,  while  her  hair  is  being  dressed  ;  when  fiiidileiily,  with.' 
out  u'rtniiii!;  of  any  kind,  she  eriea  out  'Oh,  my  God ; '  her  head  falls  ou  one  aid 
nml  she  instaiilly  expires. 

" Settio  cadaveria  the  following  day  ;  winther  eold.      No  nppeoranco  of  putrefai 
lion ;    cadaveric   staining   posteriorly.       Knccphalun    strikingly   pale,    its   arterii 
empty.    Lungs  remarkably  healthy-looking.    Heart  small  ;  no  notable  snh-peric«rdii 
fat ;    from  right  cjivities   a  large  quantity  of  lilood  eacaj)es,  coagulated   to  varioi 
amounts,  without  homogeneous  or  laminateil  clot, — that  m  the  nnricle  lieing  of  the 
consistence  of  partially  melted  jelly,  that  in   the  ventricle  (rcnchiiig  somewhat  iuto 
the  pnlnionsry  artery)  being  somewhat  iinner.     Aorta  empty,  calibre  below  usual 
par,   healthy.     Heart's  tis-iue  somewhat  flaccid   right  side,   contracted  firmly  left  _ 
carcfiilly  examined,  microscopicnlly,  is  found  perfectly  free  from  fatty  metamorphoaia^ 

"The  contents  of  the  thorax  Iieing  next  ivmoved,  vi-ry  fluid  blood  pours  in  abun  ~ 
mice  from  the  venje   cavie,— a  state    of  fluidity  which,   with  one    exception, 
■trikingly  evident  throughout  the  entire  venous  system.     Rujht  pulmonary  rn 
nifty  ;  left  contaiiiN  congula  of  grailiinllr  increasing  consistence  as  the  braiiclies  become 
■mailer  -.  thus,  in  the  fourth  or  liftli  divisions,    the  clots  are  thin,  resisting,  elastie, 
but  coloure<l  shreds.     The  periidiery  of  the  dots,  which  are  non-laminati'd  io  thai 
larger  brunches,  is  firmer  than  their  la-ntre  ;  newhere  can  a  oentml  nucleus  l>c  fatiTxl. 
Ulenu  firm,  size  of  n  large  fist ;  the  veins  in   its  sub.^tunce  contain  but  little  blond 
those  pa.s%ing  out  of  it,  on  tlm  coutniry,  are  distended  by  very  slij^htly  clotted  blood, 
like  that  in  the  right  auricle,  as  are  also  the  inferior  cava,  the  iliacs,  arid  tlie  femora])^ 
MS  far  a<<  the  external  saphena  ;  but  the  most  CAreful  search  fails  to  dct«ct  any  {uirlicji 
of  libiiuoiia  t'ougnlum." 

These  }iarticulars,  very  kindly  furnished  me  by  Dr.  Giieneau  da 
Mussy,  typify  a  class  of  cases,  of  which  a  considerable  number 
liave  been  observed  among  females  of  late  years.  The  essential^ 
fealtires  of  the  group  are  these  :  recent  parturition  (generally  notfl 
ii  fiirtnijrht  itiisl) ;  natural  and  healthy  progress  after  delivery; 
sligiit  cfl'orl  ;  po.'iture  sitting  or  standing;  sudtlen  crv,  uupre- 
oxled  by  the  blightest  uneasiness  of  any  kind,  followed  by  in^fl 
staiitaiienus  death, — so  instantaneous  in  some  ctvses  as  to  be™ 
assimilable  to  that  prtxluced  by  section  of  the  medulla  oblongata.. 
The  brxly  is  opened ;  and  nothing  found  to  attract  attention  except 
coagiihi  in  the  pulnioniiry  artery,  associnlcd  nr  not  with  coaguls 
in  other  jiortions  of  the  vcuuiis  Mstcni. 


rniioiinosis  of  tue  PVLMoyiHY  artery,     ass 

866.  The  interpretation  of  the  facts,  commonly  adopted,  ascribes 
tlie  fatal  event  to  abrupt  stoppage  of  circulation  in  the  lungs,  by 
the  clotting-process  in  their  arteries.  That  this  process  actually 
coiiiraences  in  the  largo  Ijranclies  or  trunk  is  held  by  some  ob- 
servers ;  while  others  maintain  the  plugging  theory, — the  neces- 
sary fibrinous  plugs  for  the  minute  vessels  being  furnished  by 
coa;;ula  in  some  distant  vein. 

The  question  of  precedence  in  the  sites  of  coagulation  is  of 
altogether  subsidiary  imjKJrtttnce ;  yet  it  may  be  as  well  to  observe, 
that  careful  examination  lias  failed  in  several  instances  to  detect 
any  formed  fibrinous  coagulura  within  the  veins  of  sufficient 
tenacity  to  justify  the  belief,  that  fragments  would  have  borne  the 
jiiurncy  through  an  extensive  venous  tract,  without  reduction  to  a 
state  of  deliquescence  and  fluidity.  Independent  clotting  within  the 
jmlmonary  artery  is  in  such  cases  the  only  legitimate  hypothesis. 

But,  to  come  to  the  essential  njattor.  Wherein  lies  the  proof 
that  the  clotting-process  is  really  the  caiMC,  instead  of  I)eing 
merely  a  concomitatit^  of  death  in  these  terrible  cjises?  In  several 
instances  of  tlie  kind  the  coagula  have  been  found  in  medium- 
sized  and  small  branches  only, — they  luivo  not  filled  the  bore  of 
the  vessel, — they  have  even  (as  in  the  instance  just  narrated)  been 
limited  to  the  artery  of  one  luug.  It  can  readily  Iks  conceived,  ta 
already  shown,  that  death  may  be  effecled.  and  rapidly  eflfocted, 
by  the  formation  of  clots  in  the  jiulmonary  main  trunks.  But 
even  then  iustautaneous  death  is  not  habitually  to  be  looketl  for, 
—  the  formation  of  such  clots  cannot  be  itself  the  work  of  an 
instant  of  time.  Dues  it  not  seem  most  rational  to  look  upon 
these  deaths  as  primarily  and  essentially  syncopal, — the  clotting- 
process  being  in  some  cases  a  possible  coincidence,  in  tJie  majority 
a  sequence,  and  in  all  promoted  by  the  plastic  crasis  of  the  blood 
in  ex-parturient  women?  The  immediate  manner  of  death  |H>int< 
emphaticalU-  to  syuco|H>;  and  further  the  brain  is  pale,  its  arteries 
empty:  Is  this  the  state  to  i>e  expected,  had  death  really  arisen 
from  sudden  arrest  in  the  supply  of  blood  to  the  pulmonary 
arterial  rote?*  There  is  no  reason  to  assume,  still  less  any 
evidence  to  prove,  that  stoppage  of  circulation  through  the  luatn 
pulmonary  trunk  would  instantaneouAly  exercise  such  reflex 
paralytic  influence  on  the  left  ventricle,  as  to  prt^vent  it  from 
emptying  itself  of  any  blood,  that  might  be  within  its  cavity  at 
the  instant  of  that  stoppage. 


*  Just  If  in  otrlinitrjr  (yncoiic  ftotn  keart-fiuluR  :  or  Mfrotu  nuiAtn  cnuJiiagnf 
the  t'Urr|cliiilou  in  rx|imnicnU  on  •niiu»l» 
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The  causes  of  the  sj-ncopie,  in  turn,  lie  beyond  the  pale  of 
positive  demonstration.  Awaiting  this,  speculation  may  be  in- 
dulged in.  Now  in  the  greater  number  of  cases  the  fatwl  eyent 
has  occurred  in  the  erect  or  sitting  posture,  oftentimes  imme- 
diately upon  some  emotional  excitement  j  while  fiirtiier,  in  more 
than  one  instance,  the  victim  haa  suftered  for  a  greater  or  lesa 
length  of  time  from  mental  disquietude  and  anxiety.  lu  some 
cases  of  the  class  thrombal  obstruction  of  the  coronary  arteries 
may  possibly  play  its  part  in  bringing  life  to  an  abrupt  close; 
but,  either  for  or  against  this  suggestion,  evidence  is  wanting. 

867.  There  is  commonly  no  time  either  for  i/iaanosis  or  for 
treatment.  In  point  of  fa<"t,  the  patient  lias  usually  been  either 
actually,  or  well-nigh,  dead,  when  medical  aid  has  been  obtained. 
Should  life  not  be  extinct,  when  ihv  patient  is  seen,  the  treatment 
fur  syncope  is  clearly  indicated.  Annuoiiia,  administered  by  the 
mouth  (if  this  l>e  impossible, /w?r  rectum),  is  the  drug  most  likely 
to  prove  beneficial,  if  time  be  given  for  the  use  of  remedies. 


§    II.    IXyLAMHATION   OF  THE    PCLMONABY   AUTKKY. 

888.  We  have  seen  that  in  cases  of  coagulation  within  tl»e 
pulmonarj'  artery,  as  a  class,  inflammation  of  the  coata  of  the 
vessel  is  very  riire.  It  is  rare  not  only  as  a  primary  condition, 
but  even  in  that  sequential  form,  which  pretty  frequently  foUowa 
on  the  clotting-process,  when  occurring  in  the  veins  of  the 
extremities.  And  further  it  appears  very  distinctly,  that  authors, 
who  have  insisted  much  on  the  comparative  frequency  of  inflam- 
mation of  the  pulmonary  artery,  have  assumed  its  existence 
wherever  firm  fibrinous  coagnlawere  found,  especially  if  associated 
with  sanguineous  discoloration  of  the  vessel.* 

But  such  coagula  and  such  discoloration  by  no  means  prove 
that  inflammation  has  occurred ; — pont-ynortcm  staining  has 
evidently  been  confounded  with  true  liv])era^mic  injection.  In  a 
word,  examples  of  genuine  inflammation,  demonstrated  by  lymph- 
exudation  within  the  tunics  of  the  vessel,  or  on  ita  inner  surface, 
with  fibrinous  dropsy  about  the  external  coat,  are  very  difficult  to 
discover.  These  conditions,  combined  with  capillar}'  sub-epithelial 
injection,  roughness  and  loss  of  jiolish  of  the  lining  membrane, 
constitute  the  anatomical  characters  of  the  disease. 

•  The  raiieii  of  Cnivcilliicr  i  Annt.  Path.  livr.  xi.),  oflon  ijuotwl  lu  cxainplet  of 
inflKminatioD  of  ths  vc-srl,  w<|Upiilinl  tn  uterine  |ihlebiti<  aflvr  ilrlivcry,  |iO!ucsa  no 
proTQii  rUiuii  to  rank  in  Ui<-  cutri;r>ry  of  iiillAniiiintiona.  The  ceotml  ''  pui"  in  ths 
clota  waa  obvioiuly  aollciicd  liliriiiv. 
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These  appearances  may  be  found  ia  certain  divisionB  of  the 
main  trunk  ;*  or  they  may  be  limited  to  the  valves,  as  in  an 
instance  recorded  by  Graves,  f 

tWJy.  Ruuuiug  an  acute  or  sub-acute  course,  this  inflammation 
is  alleged  to  have  been  observed  esiiccially  in  pyiemia  and  certain 
other  diseased  conditions  of  the  blood,  in  pneumonia,  as  a  sequence 
of  phlebitis,  uterine  or  otlier,  in  "  Bright's  disease,"  and  as  an 
idiopathic  (?)  state.  But  the  actual  evidence,  tendered  of  its 
existence,  is  often  anything  but  convincing, — as  may  be  easily 
ascertained  by  perusing  the  essay  of  Cljevers.J 

870.  Physical  sitfiis. — No  attempt  lias  been  made,  so  far  as  I 
know,  to  establish  a  definite  physical  history  of  the  disease, — and 
never  having  seen  a  satisfactory  case  of  the  kind,  1  am  unable 
to  supply  the  deficiency.  The  pmbabililics  obviously  are,  that 
physical  signs  would  arise  rnthcr  out  of  the  clotting-process 
attending  the  inflammation,  than  out  of  the  changes  iu  the  vessel 
itself. 

871.  Symptonu. — So,  too,  the  symptoms  in  alleged  inflamma- 
tion have  been  identically  the  same  as  those  arising  as  a  con- 
sequence of  rapid,  but  not  instantaneous,  coagulation,  without 
the  intervention  of  an  inflammatory  process.  To  the  outline  of 
these  symptoms,  already  given,  the  reader  may  consequently  be 
referred  [8C0]. 

872.  TrcutmeiU. — Treatment  of  inflammation  of  the  pulmonary 
artery  cannot  be  said  to  have  over  been  even  attempted, — seeing 
that  the  nfTectiou  has  never  been  diagnosed.  And  in  as  much  as 
it  firms  an  adtlitiuu  only  to  some  profoundly  serious  pro-existent 
complaint,  active  measures  can  hardly  be  conceived  warrantable. 
Were  the  diagnosis  accomplished,  coiinter-irritatitm  and  dry 
cupping  of  the  chest,  in  association  with  the  internal  remedies 
advised  in  cases  of  coagulation,  ought  to  be  tried.  The  tendency 
to  sinking  calls  for  free  exhibition  of  stimulL 


§    III. — ULCKIUTIOK  OF  THE   PUUIONABY    ARTEKV. 

873.    Tlie  rarity  of  ulcerative  pcrfonition  of  the  pulmonary 
artery,  on  anything  like  a  large  scale,  in  the  course  of  phtbisiis 

is  familiarly  known.     The  branches  of  the  vessel  amid  in'         '    i« 
deposit  boc'ime  clogged  with  coagulo,  so  that  ereo  if  a  >  "f 
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some  size  undergo  perforation,  no  hiemorrhage  ensues.  The 
demonstration  of  the  complete  obliteration  of  the  finer  divisiona 
of  the  vessel,  amid  and  around  tuberculous  deposit,  given  by 
S.  van  der  Kolk  and  Giiiliot,  shows  in  a  very  satisfactory  manner 
how  it  happens,  that  destruction  of  wall  may  occur  even  extensively 
without  givinj^  rise  to  clinical  distiu-bance.* 

Still,  botli  ill  the  course  of  ordinary  phthisis  and  of  tuberculi- 
zation of  the  bronchial  glands,  fatul  hiemorrhage  may,  and  does 
every  now  and  then,  arise  from  perforation  of  a  lai-ge  branch,  or, 
in  the  latter  case,  of  the  trunk,  of  the  pulmonary  artery. 

874.  In  rare  instances  of  abscess,  and  in  more  frequent  ones  of 
gangrene  of  the  lung,  a  branch  of  some  size,  unprotected  by 
coagula,  is  purtiully  destroyed.  The  coagulating  process  seems 
to  occur  more  sluggisldy  in  the  child  than  in  the  adult ;  and 
hence  it  is  that  hieinoptysis  is  relatively  more  common  in  child- 
hood (a  period  at  wlucii  its  occurrence  from  all  causes  combined 
is,  absolutely  spuidcing,  so  rare),  than  after  puberty,  as  an  effect  of 
sphacelated  lung. 


§  IV. — RUPTURE  OF  THE  PULMONARY  ARTERY  AND  ITS  MAIN 

BRANCHES. 

875.  (a)  Rupture  of  the  main  trunk  lias  been  observed,  as  in 
the  aorta,  butii  (rum  emotional  excitement,  and  under  the  influence 
of  violent  effort,  wliether  the  vessel  were  actually  affected  by,  or 
free  from,  well-dotiued  previous  disease  of  its  coats.  + 

876.  Although  deatli  has  been  described  as  sudden  in  these 
cases,  it  does  not  appear  to  have  been  actually  instantaneous  in 
any  of  them.  Prescott  Hewett  relates  a  case  in  which,  though  the 
vessel  was  extensively  ruptured,  and  the  left  auricle  lacerated,  the 
individual  survived  nearly  four  hours. t 

877.  (i)  And,  where  a  main  branch  only  is  concerned,  life  may 
be  much  longer  in  ebbing  away.  A  man,  aged  sixty-three,  long 
the  subject  of  bronchitis,  Uio  signs  of  which  were  alone  discovered 
by  aascultation,  had  a  sudden  attack  of  violent  luemoptysis. 
The  bleeding,  at  first  controlled,  recurred,  and  death  followed 
from  exhaustion  on  the  fourth  day  ;  the  right  pulmonary  artery 
had  undergone  rupture  just  at  its  entrance  into  tlie  lung  ;  there 


*  I^uis  on  rhthisU,  8yd.  Sor.  TraiiK.,  y>.  30. 

t  Chcvwn"  B««y  coiitmiis  cxniii iilci  nf  all  ihcsc  tncxlee  of  occnrr«iic«. 
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were  no  tubercles  or  other  new   product  in    the  tissue  of  the 
organ.* 

On  the  other  hand,  denth  may  he  instantaneous,  ns  in  the  case 
of  a  soldier,  aged  thirty-four,  recorded  by  A.  Mackay.  Here  the 
rent,  aljout  a  quarter  of  an  inch  long,  was  surrounded  by  a  "  chronic 
nicer  "  about  the  size  of  a  sixpenccf 

§    v.— OKNERAL   DILATATION. 

878.  General  nio<lerate  dilatation  of  the  pulmonary  nrfory. 
trunk,  and  branches,  is  occasionally  to  be  seen  in  connection  with 
dilated  hypertrophy  of  the  right  ventricle,  sequential  or  not,J  to 
long-standing  vesicular  emphysema.  Widening  of  the  vessel 
sometimes  coexists  with  thickening  of  its  walls,  as  an  effect  of 
the  labour  of  the  pulmonary  circulation  caused  by  mitral  disease. 
The  strong  acccntuatinn  of  the  second  sound  at  the  left  second 
cartilage,  in  comparison  witli  (he  corresponding  right  cartilage, 
as  originally  shown  by  Skoila,  will,  in  some,  but  by  no  means  in 
all,  instances,  guide  to  the  detection  of  this  hypertrophous 
widening  (p.  H3). 

879.  The  normal  tendency  of  the  mass  of  the  lungs  to  decrease 
with  advancing  age,  insomuch  that  to  undergo  u  genuine  senile 
atrophy  seems  part  of  tlieir  physiological  destiny,  would  lead  us 
to  anticipate,  as  a  probability,  that,  unlike  tbe  aorta,  the  pul- 
monary artery  may  rather  diminish  than  increase  in  calibre  as 
years  roll  on.  But  this  anticipation  is  not  borne  out  by  the  fact. 
Very  certainly  the  width  of  the  vessel  seems  to  increase  in  ad- 
vanced life.  Possibly  this  may  depend  on  the  great  frequency  of 
bronchitic  disease. 

880.  J)iaynosis. — 1  do  not  know  of  any  signs  or  symptoms 
whereby  this  condition  might  be  diagnosticated.  Skoda,  B(>eaking 
of  uniform  widening  of  the  vessel  as  a  frequent  state,  observes  he 
has  not  known  it  carried  sufficiently  far  to  dea<icn  the  {K^rcussion- 
sound.  Stokes  gives  the  prominent  featur«.'s  of  a  case  where 
the  dilatation  was  so  great  as  to  render  the  valves  inoora- 
I>et«nt, — but  there  were,  unluckily,  so  many  other  astiociatul 
morbid  states  in  the  heart  and  aorta,  that  the  interesting  narrative 
practically  contributes  nothing  to  future  diagnosis.  A  curious 
etfect  of  local  dilatation,  coexisting  with  tricuspid  reflux,  has 
already  been  referred  to  [617]. 

*  Fr»rii,  t'roTiiic'Ul  Joarual,  1B45. 

t  Mr>l  TiiiiKi«,<)<t.  IN  1862. 
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§    VI. — ANEURISM. 
I. — SACCULATED   VARIETY. 

881.  Sacculated  aneurism  of  the  pulmonary  artery,  a  very  rare 
tliseiise,  may  dilate  the  vessel  to  the  size  of  a  goose-egg  and  upwards. 
The  sac  may  bo  simple  or  compound  i.Diag.  p.  476,  figs.  3  and  4); 
and,  as  in  a  case  observed  by  .Skoda,  accompanied  with  extreme 
narrowing  of  both  the  main  branches.  Again,  the  valves  may  be 
natural  or  contracted.  The  aorta  has  been  either  normal  or 
slightly  dilated,  or  dilated  below,  and  then  contracted  near  the 
ductus  arteriosus.  The  left  ventricle  may  be  natural ;  the  right 
has  been  dilated  and  h_vper(ro])hous.  In  one  case  the  ventricles 
communicated  by  a  permtiiicut  aperture.*  Bronchitis,  pneumonia, 
and  hydrothorax,  occasionally  i)rove  sequential  states. 

882.  Phi/sical  iiit/nji. — The  physical  signs  in  indubitAblo  caswn 
have  somewhat  varieil.  The  most  satisfactory,  actually  observed, 
have  been  pulsating  prominence,  centralising  in  the  second  left 
interspace,  close  to  the  sfernuiii,  and  the  seat  of  strong  systolic 
thrill ;  and  systolic,  superficial,  loud,  harsh,  rasping  or  grating 
murmur,  of  maximum  force  at  the  prominence,  ami  followed,  io 
one  instance,  where  a  pulmonary  valve  was  contracted,  liy  a  Very 
short  diastolic  murmur.  But  in  Skoda's  case  there  is  not  a  single 
sign  mentioned  fairly  referrible  to  the  aneurism ;  be  himself 
supposes  the  absence  of  murmur  explicable  by  the  narrowness  of 
the  two  main  divisions  of  the  vessel. 

883.  Symptoms. — Tlie  prominent  symptomatic  states  have  been 
lividity  of  face,  described  as  of  cyanotic  depth  of  tint  in  some 
cases,  anasarca,  ascites,  great  dyspncea,  cough  and  frequently  re- 
curring bronchitis,  scanty  urine,  suppression  of  the  catamenia, 
cephalalgia,  and  jHiin  in  the  chest  or  at  the  epigastrium.  Tlte 
pulse,  of  variable  frc(iuency,  is  without  special  character. 

But  the  most  apparently  significant  symptom  of  the  series  may  ■ 
be  wanting:  Flet<;her's  patient  was  pale  instead  of  being  livid, 
though  the  two  ventricles  communicated  besides.  

884.  Pulmonary  aneurism  has  been  observed  in  both  sexes  ;  in 
persons  in  the  prime  of  life,  and  in  girls  under  twenty. 

885.  Information  is  yet  wanting  as  to  the  duration  of  life.  In 
Skoda's  case  death  followed  the  appearance  of  dropsy  in  three 
months ;  Fletcher's  patient  lived  certainly  twenty  months — pro- 
bably three  years — with  tlie  disease. 

*  FletchiT,  Med.  <  Tiir.  Tram.,  vol.  xxv. 
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Diagnosis — The  diagnosis  of  aneurism  of  this  vessel  may 
be  considered  tolerably  certain,  if  pulsating  prominence,  limited 
to  the  left  of  the  sternum  and  the  second  and  third  cartilages, 
furnishing  strong,  superficial,  systolic  thrill,  and  harsh  murmur 
of  the  same  rhythm — neither  of  them  discoverable  at  the  top  of 
tke  sternum  or  above  the  clavicles — coexist  with  deeji  lividity  of 
the  face  and  anasarca,  for  which  symptoms  no  ordinary  explana- 
tion can  \m  found.  But  aneurism  of  the  ascen<ling.and  transverse 
ftfirt  of  the  arch  of  the  aorta  may  protrude  muiidy  to  the  left  of 
the  sternum  [780  (a)]  ;  and  tumour  in  the  mediastinum,  pressing 
on,  and  receiving  impulse  ffx)m,  the  pulmonary  artery,  as  also 
great  hypertrophy  of  the  left  auricle,  may  simulate  more  or  less 
closely  these  states ;  lastly,  ]iulsating  empyema  must  not  be 
altogether  forgotten. 

11. — DISSKtTISO   VAniETT. 

887.  A  soldier,  in  the  pontoon  8er\'ice,  aged  twenty-one  years, 
well  able  to  discharge  his  laborious  duties  during  the  three  montlia 
he  had  been  in  the  army,  in  spite  of  slight  dysptKea,  went  to  bed 
in  good  health,  December  5th,  having  been  employed  in  carrj'iug 
wood  during  the  day.  In  the  night  he  was  rouae«l  by  violent 
pain  to  the  right  of  the  sternum,  with  great  dyspnwa ;  all  tliis 
subsided  in  a  few  minutes,  leaving  him  pale,  cold,  anxious,  and 
jwrsjiiriug.  In  a  short  time  nothing  remained  bnt  precordial 
uneaiiiness,  slight  palpitation,  and  feeblenetu*  of  voice.  Next  day 
he  seemed  well,  but  at  night  complained  of  exhaustion  ;  the  fac« 
became  pale,  the  surface  cold,  the  pulse  imj>erce|itible,  and  in  a 
ver)'  short  time  he  exjiired.  The  pericardium  contained  a  large 
quantity  of  coagulated  blood ;  there  were  extensive  calcareoas 
concretions  in  the  pulmonary  artery,  the  inner  coat  of  the  vessel 
being  separated  from  the  ehistic  for  the  space  of  three  inches  from 
its  union  with  the  right  ventricle,  and  torn  into  shreds,  projecting 
into  the  cavity  of  the  vessel,  while  further  on  the  lining  membrane 
was  coated  with  fibrine.  Just  at  the  origin  of  the  vessel  ap|ieared 
a  hole  the  size  of  a  fourpenny  piece,  through  which  the  escape 
into  the  pericardium  Imd  occurred.* 


III. — VABIETT   AFRCTDia   MtNUTE  BRAJ4CHK8. 

Riumuiisen  has  shown  that  hivntoptysis  in  the  advanced 
condition  of  tul>erculons  disintegration  uf  the  lungs  is,  iu  a  certain 

•   Hi'ltiil'M'-liI,  t'»-|mr'i.  Wivliciiwrift,  M»n-}i.  I»li 


proportion  of  cases  at  least,  due  to  rupture  of  aneurisinal  dilata- 
tions of  the  small  branches  of  the  pulmonary  artery  coasting  the 
walls  of  cavities.* 

The  earliest  recorded  example  of  this  mode  of  production  of 
tuberculous  j)ulmonary  hiemorrhage  is,  as  far  as  I  know,  that  by 
S.  W.  Fearn,  Death  took  place  by  "  venous-looking  "  hasmor- 
rhages,  freijueutly  recurring,  and  at  length  auftocaling  the  patient. 
A  burst  aneurisnuil  sac,  as  large  aa  a  nutmeg,  formed  on  a  branch 
of  the  pulmonary  artery  tlie  size  of  a  crow-quill,  jutted  into  nn 
empty  cavity. t 

§   VII. — ATHKROMA    AKP    CALCIFICATION. 

889.  That  atheroma  of  llie  pulmonary  artery,  more  especially  of 
its  medium-sized  divisions,  is  not  infinitely  rare,  has  been  fully 
ascertained,  since  the  habit  of  slitting  uj)  the  vessel  in  ordinary 
post-nutrtem  examinations  has  grown  common.  But,  except  a.s 
atfording  a  nidus  for  calcareous  precipitation,  this  fatty  deposit 
seldom  does  any  demonstrable  miscliiuf.  I  cannot  help  suspecting 
strongly,  however,  that  in  some  instances  it  aids  in  the  production 
of  pulmonary  apoplexy ;  and  to  one  indubit^ible  case,  where  it  was 
connected  with  profuse  and  repeated  hrenioptysis,  otherwise  in- 
explicable, I  have  referred  in  another  place.J  Calcification, 
certainly  verj'  rare,  is  generally  associated  (probably,  in  some 
measure,  at  lea^t,  aa  an  effect)  with  hypertrophy  of  the  right 
ventricle.  Of  its  perilous  character,  when  locally  carried  to 
an  extreme  amount,  the  case  just  relate<l  affords  sufficient 
proof  [887]. 


§   Vni. — CANCEIU 

890.  In  cases  of  cancer  of  the  lung-substance,  especially  of  the 
eneephaloid  species,  it  is  not  uncommon  to  find  more  or  less 
extensive  plugging  of  even  large-sized  branches  of  the  pulmonary 
artery  with  coagulated  fibrine  and  cancerous  substance.  The 
mechanism  of  the  occurrence  seems  to  be  this  :  obstructioji  to  tlic 
blood-current  is  first  effected  in  minute  branches  by  pressure  from 
without  of  the  cancerous  substance  infiltrating  the  adjoining 
parenchyma;  next,  the  stAgnating  blood  coagulates;  thirdly,  the 
development  of  cancerous  blastema  into  cell-structure  takes  place 

*  On  lIirmoptytii«,  TransL  from  Dtninh  \\y  Moore,  Eil.  Mnl.  Journ.,  1868, 
+  Uni-rl,  KeV  8.  1841. 

♦  Ui>ifniM>»  u(  til*  I.iinjf-,  4lli  nl.  |i.  400, 


CANCSn  OF  THE  PULMONARY  ARTERY. 


561 


. 


within  the  meshes  of  the  resulting  coagula.  As  I  have  searched 
in  vain  for  cancer-cells,  and  even  for  suspicious  molecular  matter 
in  actual  circulation  with  the  general  mass  of  the  moving  blood 
in  cases  of  well-ileveloped  general  cancerous  contamination,  and 
as  other  observers  have  not  proved  more  successful,  I  cannot 
suppose  that  the  appearance  of  firm  eucephaloid  in  the  pulmonary 
artery  can  be  due  to  the  mere  evolution  of  ready-formed  solid 
elements  entangled  in  the  stagnating  fluid.  Nor,  on  the  other 
hand,  do  I  know  of  any  evidence  proving,  or  even  tending  to  show, 
that  perforation  of  the  vessel  by  cancerous  growth  on  its  exterior, 
and  subsequent  vegetation  in  its  interior,  ever  occurs,  after  the 
fashion  frequently  observed  in  the  case  of  the  bronchia. 

891.  The  narrative,  apparently  most  strongly  militating  in 
favour  of  actual  tmnslation  of  cancer-cells  through  the  general 
venous  circulation,  that  I  know  of,  has  been  reported  by  A.  Wernher. 
A  man,  aged  twenty-two,  first  seen  January  22,  with  a  rapidly- 
growing  encephaloid  mass  of  the  knee  and  tibia,  is  attacked  on 
the  27th  with  smlden  precordial  paiu  to  the  left,  then  to  the  right, 
of  the  sternum,  without  cough,  palpitation,  increased  cordittc 
dulness,  or  murmur  ;  pulse  140.  On  tiie  following  night  sevenil 
attacks  of  dyspncea  occurred,  with  scarcely  jierceptible  pulse;  on 
the  third  and  fourth  days,  both,  some  pure  coagulated  blood  was 
expectorated  Two  or  three  days  later  the  dyspnoea  dimiuishe<l, 
and  the  man  appeared  very  much  a.s  before  his  acute  seizure. 
Amputation  was  performed  February  7th.  Pyrexia,  liasmoptysis, 
prostnition  followed;  on  the  19th  rigors,  dulness  at  the  posterior 
bases ;  and  on  the  24tli  death  from  asphyxia  and  collapse.  The 
iliac  and  crura]  veins,  and  their  branches,  as  well  as  the  cava, 
seemed  normal,  and  free  from  coagula  Tlie  right  pulmonary 
artery  was  almost  tilled  with  colierent  cancerous  masscti ;  the  left 
similarly  obstxticted,  but  to  a  less  degree.  In  some  spoti  the 
cancerous  sidwtance  was  incori>ornfed  with  the  vascular  walls, 
tlutugh  generally  those  walls  proved  i)erfe<'tly  healthy.  The 
capillaries  and  pulmonar}*  veins  were  qnite  free.  Tlie  cancerous 
masses  consisted  almost  throughout  of  large  oval  primary  cells, 
with  single  or  double  nucleus,  like  those  of  the  eucephaloid  in  the 
le^.  In  the  blood  of  the  right  licart,  and  of  the  ascending  cava, 
similar  cells  were  found  ;  but  none  of  the  kind  in  any  other  bl<>od. 
The  lung-substance  had  bc>en  destroyed  by  gangrene  in  some  parts, 
of  whicli  the  pntmonnry  arterial  branches  hml  s{>ecially  undtTg<ino 
obliferntiou.* 

*  IleiiU't  Zcit»:lirift.  Kinu  Folp:.  Sr.  nd.  p  t'lU,  |8fi4. 
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It  must  be  conceded  the  discover)'  of  formed  cancer-cells  in  the 
blood  of  the  right  heart  and  cava  inferior,  and  of  these  jjarts 
alone,  carries  with  it  serious  significance  as  to  the  possibility, 
without,  perhaps,  positively  demonstrating  the  reality,  of  actual 
cell- translation.  Let  me  note,  in  passing,  how  distinctly  the 
clLuical  history  of  the  case  strengthens  the  statement  made  in  the 
account  of  pulmonary  blood-concretions,  as  to  the  improvement 
which  invariably  takes  place  in  cases  of  coagulative  obstruction 
after  the  firet  urgent  sufl'ering  [859].  As  far  as  it  goes,  the  nar- 
rative supports  the  view,  that  the  mode  of  death  from  pulmonary 
obstruction  should  be  asphyxial  and  not  syncopal  [866]  ;  but 
obviously  the  case  is  not  assiinilable  to  one  of  abrupt  thrombal 
obstruction  of  the  main  pulmonary  trunk. 


SECTION  IV.— PULMONARY  VEINS. 


§    I. — INFLAMMATION. 


892.  Information  is  yet  more  deficient  on  the  subject  of  inflam- 
mation of  the  pulmonary  veins  than  of  the  pulmonary  arteries. 

893.  R  Lee  records  a  case,  of  which  the  fallowing  are  the  more 
essential  particulars.  A  primiparous  woman,  aged  twenty,  is 
seized  with  rigors  ou  (he  fifth  day  after  delivery :  these  are  fol- 
lowed by  rapid  pulse  and  dyspnoea  with  left  thoracic  and  abdominal 
pain.  Death  occurred  on  tiie  twcnty-fourtli  day  of  the  seizure. 
Both  pleura"  and  botli  lungs  were  inflamed.  The  tnmk  of  the  left 
pulmonary  vein,  near  its  entrance  into  the  left  auricle,  was  found 
plugged  with  a  greenish,  soft,  firmly  adherent  clot  of  lymplj, 
e.xtending  into  several  of  the  principal  branches.  The  lynijih- 
clot  appeared  brightly  scarlet  on  its  outer  surface  when  separated 
from  the  vein.  The  smaller  branches,  into  which  the  solid  IjTnph 
did  not  reach,  were  filled  with  pus  [softened  fibrine?],  and  in 
Bome  parts  coated  with  a  delicate  layer  of  yellow  lymph.*  A 
very  similar  case  baa  been  described  by  Adam8.f  Singidarly 
enough,  neither  one  nor  the  other  of  these  observers  adverts  in 
any  way  to  the  condition  of  the  pulmonary  artery. 

894.  These  narratives  furnish  no  clue  to  Uie  future  diagnosis  of 
the  disease. 

•  Mtil.  (Iiir.  Trans.,  vol.  xix.,  183/i. 
t  UuMiii  .loumol,  vol.  xiii..  p.  Hl>,  ISO. 
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\    ir. — DILATATION. 

895.  Tlic  most  noteworthy  cxnmple  of  tliis  Btato,  I  know  of, 
has  been  recorded  by  Towiisend  of  Dublin.  An  cmiiciated  man, 
aged  sixty-one,  who  had  for  upwards  of  a  3'ear  mainly  suffered 
from  paroxysmal  dyspncca  (attended  with  pcrcussion-dulno.is  of 
the  chest,  and  notably  relieved  by  bleeding),  free  from  rigors, 
night-perspirations  or  diarrhcea  ;  with  a  pulse  of  100,  feeble  and 
very  soft,  but  regular:  the  cardiac  movements  and  sounds  ex- 
cessively weak  ;  the  respiration  null  over  the  left  lung,  exaggerated 
superiorly,  but  very  weak  inferiorly,  in  the  right  organ ;  died 
asphyxiated  after  five  weeks'  stay  in  hospital.  The  lungs,  em- 
physematous anteriorly,  were  excessively  heavy  and  fluctuated 
distinctly.  On  cutting  into  the  left  lung  three  pounds  and  a  half 
of  bloo<l  poured  forth.  The  jiulmonary  veins  furnishing  this  blood 
reached  at  least  four  times  the  normal  calibre,  from  the  smallest 
radicles  to  the  large  trunks, — the  latter  forming  capacious  sam 
outside  the  auricle.  The  same  condition,  less  developfd,  nffcoted 
the  veins  of  the  right  lung.  The  dilatation  had  arisen  from 
pressure  of  tuberculous  infiltration  of  the  wall  of  the  led  auricle 
on  the  veins  at  their  line  of  union  with  that  cavity;  so  extreme 
was  the  pressure,  that  a  sound  could  with  difliculty  l)e  intro<luce<l 
through  the  veins  into  the  auricle.  Tlic  right  cavities  of  the 
heart  (otherwise  healthy)  were  dilate«L  The  bronchial  glands  had 
undergone  extensive,  the  lungs  very  sliu'Iit.  tulierrulisnrion.* 


896.  A  man,  aged  twonty-one,  j>eriRhes  in  n  fit  of  hipmoptysis, 
nftCT  three  years'  suffering  from  symptoms  of  diseased  heart.  The 
perioar<lium  was  found  adherent ;  both  sides  of  the  heart  greatly 
dilated ;  the  aortic  viilves  ob!<truclively  diseased  to  a  grave 
amount.  The  immediate  cause  of  death  was  traced  to  a  rupture, 
nearly  an  inch  long,  of  one  of  the  left  pulmonary  veins,  close  to 
its  point  of  issue  from  the  lung  ;  the  lefl  pleural  sac  was  distcn<le<l 
with  blood.t 


§   IV. — CAKCUL 
897.  Tlic  trunks  and  mcdiutn-si7:cd  bninches  of  the  pulmonary 


•  Diil.Iiii  .Irnironl.  I<i3i 

+  I'nrul,  M^rn.  dr  \\cm.\  .lr«  ftdencr*,  P«rk,  1784. 
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veins  occasionally  contain,  in  cases  of  cancerous  disease  of  the 
parenclij'nift,  more  or  less  commingled  fibrinous  coagula  and 
carcinomaluus  sulistunce.  This  accumulation  may  occur  in  asso- 
ciation with,  or  indepeudently  of,  a  similar  state  of  the  pulmonary 
artery. 

Such  obstruction  of  the  interior  of  the  vessel,  if  to  any  notable 
extent,  must  greatly  increase  the  dyspnoea  arising  from  infiltra- 
tiim  of  the  parenchyma.:  but  I  am  unacquainted  with  any  means 
by  which  obstruction  of  the  kind  could  bo  diagnosed, — and  more 
especially  by  which  it  could  be  distinguished  from  that  much  more 
common  condition,  obliteration  of  the  veins  by  pressure  of  can- 
cerous substance  on  the  outer  surface. 

§    V. — THROMBOSIS. 

898.  Edward  Smith  Ims  placed  on  record  the  case  of  a  ladv, 
aged  twenty,  who,  being  in  apparently  excellent  health,  and 
within  a  few  days  of  her  expected  confinement  of  a  second  child, 
■while  lying,  dressed,  on  the  bed,  sUiUtcnly  uttered  a  shriek,  threw 
her  arms  about,  crying  wildly  for  air,  then  became  calm  for  a 
moment,  saying  she  was  "  better,"  and  expired.  At  the  moment 
of  death  the  face  was  deeply  Uml,  and  the  body  bent.  Forty 
hours  after  death :  slightly  sanioua  fluid  had  escaped  from  the 
nostrils  ;  posterior  vibices ;  no  swelling  of  the  legs ;  blood  black 
and  universally  fluid,  "exc(?pt  in  the  pulmonary  veins,  where  (ho 
wholo  tube  was  tilled  by  a  cylinder  of  coagulum,  not  strongly 
adherent  to  the  lining  membrane  of  the  vein."  Heart  flaccid,  left 
cavities  empty,  right  ventricle  containing,  right  auricle  di8ten<le(i 
with,  black  fluid  blood ;  valves  healthy.  Arteries  preternaturally 
small ;  no  blood  in  any  of  them.  Veins  universally  distended, 
their  calibre  about  as  much  above,  as  that  of  the  arteries  below 
par.  No  venous  or  arterial  rupture  anywhere.  Stomach  and 
intestines  enormously  distended  with  gas.  Lungs  collapsed,  but 
faintly  crepitant.  Sinuses  and  large  cerebral  veins  full ;  notliing 
abnonual  in  the  brain.  Tlie  white  coipuscles  are  said  to  have 
been  in  considerable  excess, — but  there  is  no  evidence  that  the 
increase  had  exceeded  that  usually  occurring  in  pregnancy.  The 
absence  of  any  mention  of  the  pulmonary  artery  in  the  narrative 
is  most  singular, — and,  taken  in  connection  witli  the  loaded  state 
of  the  right  and  eni])ty  state  of  the  left  cavities,  increases  very 
seriously  the  diiliciilly  of  inlirpreling  the  mechanism  by  which 
life  was  imnicdiutdv  arrested.     The  nairatur  is  inclined  to  look 
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ifKin  the  pulmonary  venous  coagula  "  oa  a  causo  and  not  merely 
an  attendant  occurrence  of  the  death."  *  The  case  illustratca  the 
truth  that  the  phenomena  of  syncopal  and  asphyxial  death  are 
closely  allied. 

89y.  The  pulmonary  veins  become  the  seat  of  murmur,  con- 
tinuous and  remittent,  in  cases  of  int<.'n8e8pani«mia:  this  murmur 
is  audihlc  in  the  back  on  each  side  of  tlie  mid-dorsal  spine, +  and 
may  simulate  in  front,  about  the  basic  region  of  the  heart,  intra- 
cardiac diastolic  murmur  [029].  But  whether  any  such  con- 
tinuous hum  cuuld  bo  traced  in,  and  might  lead  to  at  least  the 
surmise  of,  coagulation  within  the  pulmonary  veias,  remains  to 
be  determined. 


SECTION  v.— DUCTUS  ARTEltlOSUS. 

§    1. — PATKNCY   IN   THE   ADULT. 

yOO.  If  Alvarenga  be  right  as  to  tlie  frequency  with  which  Iho 
Art4!rial  Duct  remains  open  to  u  more  or  less  advanced  [>eriod 
Iteyond  childlnxKl  [IS27],  the  inference  seems  unavoidid^le,  that 
such  patency  must  often  fail  to  produce  demonstrable  signs  or 
symptoms.  The  acute  observation  of  the  jtresent  day  would, 
otherwise,  often  have  reveaJetl  anomalous  physical  conditions  in 
the  HUpra-bitBic  region,  as  well  as  attendant  svmptoms,  irre<Min 
cilable  with  the  notion  of  their  depending  on  the  ordinarj*  forms 
of  cardiac  and  arterial  dise^ises.  Whetlicr  this  be  the  true 
explanation  or  not,  the  fact  remains,  that  clinical  histories  of  open 
arterial  <iuct  are  few  ami  fur  betweeji. 

(a)  Barlow  and  Babington  give  the  main  particuhirs  of  a  com, 
in  which  cyanosis  is  referrf<l  to  a  patent  state  of  the  arterial  duct 
in  a  wonuui  cut  olf  at  the  age  of  thirty-four.  A  variety  of  other 
intracardiac  and  arterial  morbid  states  existed  ;  and,  further,  the 
iiise  apj>ears  to  have  been  one  rather  of  dirty:t  commuuicAtion  uf 
tiie  pulinoniiry  artery  and  a')rta  in  the  site  of  the  duct,  that  an 
example  of  openness  of  iJiat  canal.  The  effects  would,  however, 
Im!  probably  idi^ntical  in  the  two  t^ivsoa.  Not  the  least  remarkaldo 
part  iif  the  mutter  is,  that  T.  W.  King,  "  loaroing  the  patient  was 
a  seven  months*  child,  then  diagnosticated  [tatcscenco  of  the  ductus 

*  C'aiMi  rrad  Iwfun  MmL  Stc  f>f  UmdoD. 

t  lUiia,  U.<'.  II..  Fttnalcj,  ToLir.,  ]•.  1$8.  JU9. 
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arteriosus."      It  is,  uufortunately,  not  stated   ou  what  specific 
groiiiids  the  diiiguosis  was  made.* 

(i)  A  female,  aged  tweufy-seven,  preseuted  tiie  ordinary  phy- 
sical signs  of  dilated  hypertrophy  of  the  right  compartmeut^  of 
the  heart,  with  distended  cervical  veins  and  cyanotic  discoloration 
of  the  skin  and  visible  mucous  surfaces.  No  murmur  was  to  bo 
distinguished  over  either  ventricle,  or  at  the  mMuth  of  the  aorta  ; 
but  within  the  pulmuniiry  artery  area  (and  especially  towards  the 
insertion  of  the  third  left  rib),  along  w^ith  a  strong  second  sound, 
was  heard  a  double  murmur,  prolonged  and  filing  in  quality. 
The  patient  seems  to  have  perished  of  general  drojjsy  and 
bronchial  catarrh,  shortly  after  these  facts  had  been  ascertjiined. 
Examination  disclosed,  in  addition  to  the  expected  hypertrophy, 
an  open  state  uf  the  arterial  duct  and  of  the  foramen  ovale,  with 
dilatutiou  of  the  pulmonary  trunks.  The  open  state  of  the  foramen 
and  tluct  does  not  appear  to  have  been  suspected  during 
life.t 

((•)  Ililton  Fagge  records  the  case  of  a  female,  aged  forty-two, 
in  whom  a  diastolic  "wavy  "  murmur,  loudest  about  the  inner 
part  of  the  pulmonary  cartilage  (where  its  (juallty  was  musical), 
scarcely  audible  elsewhere,  and  certainly  not  carried  down  the 
sternum,  followed  the  second,  while  separated  by  a  considerable 
interval  from  the  first,  sound.  There  was  besides  a  systolic  blow- 
ing murmur,  strongest  in  the  fourth  interspace  close  to  the 
sternum.  The  pulse  ranged  from  34  to  43.  The  supra-basic 
diastolic  murmur  was  hypothetically  referred  by  tlie  observer 
ell  her  to  flow  of  blood  through  a  communication  between  tho 
pulmonary  artery  and  aorta,  or  to  the  systole  of  an  auricular 
«p|K'ndix  rendered  hypertrophous  through  mitral  stenosis. 

The  palieiit  came  again  under  notice,  three  years  later,  with  the 
sanio  infrequent  pulse,  and  a  loud  systolic  murmur  at  the  apex  : 
but  the  pfculinr  dinslolic  »iipra-lxisic  %  murmur,  "if  audible  at 
all,  was  exceedingly  faint."  A  few  days  later,  death  occurring 
(in  the  tuaiu  from  disconnected  ailments),  cardiac  hy]>crtrophy, 
chiefly  on  the  right  side,  great  tlilafation  of  the  pulmoniiry  artery, 
closed  ff.ramen  ovale,  with  a  ductus  arteriosus,  forming  a  short 

•  TaUiulug.  Tran«.,  vol.  I  p.  65,  Aiiril,  1847. 

+  Pragtr  ViorteljuhrMrift,  toI.  lutiii.,  p.  82,  1868.  Cms  nportcd  by  KaoHch 
frum  tlie  diuiual  jniclicu  uf  Jukucli. 

t  .'^a  rviioited  iu  (Juy  s  ]lu^|liul  ItriHjrU,  vuL  xviii.,  1S(>%  it  would  appear  H  (f 
tlir  upvoial  niurinui  liml  uiily  lieu  tmiiglit  fur  on  tlm  wirond  ocoisiou  "it  tha  apMC,'" 
liut  obviuimly  tlic  iintlinr  iiiiiM  have  Mriltrii  iijHt  iiiMeail  ii(  Imim  l>y  *  lajmumlami, 
«k  lie  li«>l  110  ri'UM)i),  uu  lii»  uwu  tiiuwiug,  to  r2(>«rct  to  tinil  tiie  ({wcial  munuur  in  the 
foiin<.r  {HikiUoD. 
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canal  sufliciently  oi)en   to  admit   a  No.   6  catheter,  were  dis- 
covered. 

901.  Diagnosis. — From  these  cases  it  would  seera  to  follow,  as 
a  matter  at  the  least  of  fair  conjecture,  that,  if  a  cyanotic  adult 
presented,  first,  the  signs  of  decided  right  canliac  hypertrophy, 
secondly,  a  negation  of  murmur  at  either  apex  of  the  heart, 
thirdly,  a  single  prolonged  diastolic  or  a  double  murmur,  of 
maximum  force  at  the  pulmonary  cartilage,  and  not  conducted 
downwards,  the  cause  of  those  combined  conditions  would  be 
found  in  a  patent  state  of  the  ductus  arteriosus. 
•  Why  had  the  murmur  quasi-disappeared  in  Hilton  Fagge's  case 
at  the  second  time  of  observation  ?  Unless  supposed  to  be  the 
effect  of  prtB-mortem  feebleness,  the  occurrence  is  unsatisfactory 
in  its  diagnostic  signification. 

§    11.    ANKLUtSH. 

y(i2.  The  earliest  recorded  example  of  anewrismal  duct  appears 
to  be  tJiat  of  Billard  :  the  esst- ntial  facts  were  as  follows  : — 

A  male  infant  died  on  the  third  day  of  its  existence  with  lividity 
of  face,  difficult  respiration,  stifled  cry,  small,  weak,  frequent 
pulse,  but  natural  temperature  of  the  surface.  The  ductus 
arteriosus,  dilated  to  the  size,  and  in  the  form,  of  a  cherry-stone, 
was  almost  filed  with  clots, — a  passage,  sufficient  to  admit  a  crow- 
quill,  remaining  pervious.  Tlie  rest  of  the  body  presented  nothing 
remarkable.* 

903.  The  diligent  search  of  Tliore,  some  while  since,  led  to  the 
discovery  of  two  other  cases,  and  bis  own  note-books  su|)ply  eight 
others,  furnished  by  upwards  of  1000  post-mortem  exaniinutious 
made  by  himself  at  the  Kufans  Trouves  of  Paris. t  From  these 
data  some  few  general  inferences  may  be  drawn. 

904.  The  form  of  aneurism  seems  to  have  been  always  either  of 
the  fusiform  or  globular  species  of  dilatation  (Diag,  \<  476, 
figs.  1  and  2) ;  the  coats  of  the  duct  remaining  unbrukenl 
The  dilatation  seems  almost  alwa}'s  to  occur  nearer  to  tbo  aorta 
than  the  pulmonary  artery.  In  ten  of  the  elereo  cases,  clots, 
cither  lumpy  or  stratified  more  or  lees  completely,  fille«l  tite  vessel ; 
in  one  the  contents  were  liquid.  In  no  instance  does  tbo  dilated 
duct  appear  to  have  exceeded  a  very  small  nut  in  size. 


*  (tilUrl,  Mill.  •!«•  KnikM  NoarMiu-D<s  Puii,  16S&    The  < 
t  Ait-hivu  C^n    da  Ut'derin*,  lUO,  |k.  SO, 
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In  no  one  of  the  series  of  cases  was  any  malformation  of  the 
heart  discovered 

905.  In  eight  of  the  eleven  cases  the  patients  were  males ;  in 
two,  females ;  in  one  instance  the  sex  is  not  mentioned. 

906.  Death  occurred  at  various  times,  between  the  first  twenty- 
four  hours  and  the  nineteenth  day. 

907.  Thore  maintains  that,  even  if  the  blood-current  continue 
to  pass  through  the  duct,  and  a  fortiori  if  it  be  closed  by  thrombi, 
no  symptoms  indicating  disturbed  circulation  would, ''  at  all  events 
for  some  time,"  ensue.  And,  as  far  as  the  evidence  of  these  cases 
reviewed  goes,  death  was  in  no  wise  hastened  by  the  morbid 
condition  of  the  duct 
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AuooBDiSG  to  Boyd's  measureoienU  the  weight  of  the  heart,  from 
birth  to  the  close  of  life,  stands  at  various  periods,  and  in  the  two  sexes, 
as  follows  (Aitkcn's  Science  of  Medicine,  voL  ii^  p.  701,  2ud  Ed.)  -. — 


1  to    2  / 

S  to     4  I 

4  to    7  I 

7  to  14  I 

14  to  2U  I 

»l  to  3(1  / 


Ounoea 

M. 

F. 

1.66 
1.47 

M. 
F. 

2.14 
2.11 

M. 

F. 

2.77 
2.30 

M. 
F. 

4.28 
4.38 

M. 
F. 

7.61 
8.46 

M. 

F. 

10.06 
9  08 

.£tatia. 
30  to  40   I 

40  to  SO 

60  to  61) 

60  to 

70  to  80 

Above  80 


Vidk  w-  173,  180 


EXKTICS  IN  PALPITATIUN. 


The  atility  of  emetics  in  the  treatment  of  palpitation,  when  tli9 
stoniiuli  ii*  loaded  witJi  food  or  with  acid  secretions,  is  matter  of  common 
knowledge.  Itul  emetics  will  occasionally  prove  the  sole  agents  capable 
of  arresting  a  fit  of  tlic  most  irregular  |ia1pilation,  when  there  is  no 
notable  accnraulHtion,  solid,  liquid,  or  even  guseona,  in  the  stomach  ; 
the  emctation  of  a  litUe  flulus,  nay,  even  the  mere  act  of  retching,  wiU 
sometimes  put  an  instantaucons  stop  to  the  heart's  dibtnrbanco.  It 
tlicrc  some  siK-cific  inflaeooe  exercisod  on  the  vagns  nerve  by  the  (.-metie 
in  such  cases,  which  rostorai  its  tem{)orarily  |)araljaod  iiiiiibiiing  foa^l 
Whatever  be  the  cxjilunation,  however,  the  clinicul/oc/  remains. 
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Yidt  p.  242. 
AliOOHOL   IN  ACUTE  INFLAMMATIOX. 

The  waruing,  against  the  ubiise  of  alcohol  in  the  treatment  of  acnte 
inflararaation«,  which  is  given  in  the  page  referred  to,  receives  ample 
justification  in  a  recent  essay  by  J.  P.  Heslop  ("  The  AbabC  of  Alcohol 
in  the  Treatment  of  Acate  Diseases,"  1872).  In  an  able  analysis, 
statistical  and  argumentative,  of  the  cases  of  the  late  R.  H.  Todd,  this 
writer  most  sutisfattorily  disposes  of  the  fallacy  that  the  King's  College 
Professor  had  struck  out  a  plan  for  the  management  of  pyrexiiil  in- 
Hiuumatiou  either  sujierior  to,  or  even  as  safe  as,  various  others  less 
heroic  than  itself. 

Vidt  p.  S12. 
IODIDE  OF   POTASSIUM  IN  ANEURISU. 

Although  it  be  perfectly  true,  as  stated  in  the  text,  that  there  seems 
to  be  what  may  be  termed  an  aneurisituil  power  of  toleration  of  the  drug, 
still  I  have  known  the  testes  waste  under  it«  free  use  in  oneurismal 
sufferers ;  under  the  circmustances,  the  losn  may,  perhaps,  be  considered 
a  gain. 

RADIAIy  SrOYGMOORAUB. 

For  the  scries  of  pulse-tracings,  contained  in  the  plates,  I  am  indebted 
to  Mr.  F.  A.  Mahomed,  whose  well-known  manipulative  skill  in  idl  that 
concerns  the  sphygmograph,  is  a  guarantee  of  their  accuracy.  In  order 
to  insure  the  fidelity  of  their  reproduction,  the  original  tracings  hurc 
been  photo-lithographed. 


PLATE  I. 

Fuj.  1  {vid»  pp.  126 — 129).  HtaWiy  putM  of  a  moderately  strong 
man  ;  pressure  employed  =  1  oz.  only.  Percussion,  tidal  and  dicrotic 
waves  all  just  discernible  ;  no  tricrotism.  Upstrokes  and  downstrokes 
eqnal ;  apex-line  and  base-line  horizontal. 

Fig.  2.  Variety  of  pulse  of  people /re»/ro;H  cardiac  diteatt,  but  leading 
sedentary  and  lu.vurions  lives  ;  occurs  in  excessive  smokers.  Percus- 
sion-wave imjicrccptiblc ;  dicrotic  wave  [208]  extremely  marked. 
Pressure  =-  2  oz. 
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Fig.  3.  Regular  pultt  of  moderately  strong  man,  alalia  56,  free  from 
organic  disease  of  any  kind.  Pressures  IJ  oe.  Notched  and  square- 
topped  appearance,  caused  by  sustained  tidal  wave,  in  turn  the  cSect  of 
failing  elasticity  of  the  vessel-walls.  Faint  tricrotism  is  perceptible. 
The  tracing  exhibits,  in  a  minor  degree,  the  characters  of  the  pulse  of 
calcification  [778], — which,  as  I/orain  has  distinctly  shown  (Op.  cit. 
p.  249,  Fig.  32b),  closely  resembles  that  of  some  examples  of  aortic 
reflux. 

Fig.  4  (vide  p.  287).  Pulse  of  vmtricular  hypertrophy  with  some  diki' 
tation  of  the  cavity  :  pressure  =  3  oz.  Characteristics :  height  of  up- 
stroke ;  hooked  a{)ex  (there  is  no  diastolic  ba«ic  murmur, — therefore 
explicable  as  in  Fig.  3) ;  sustained  tidal  wave,  result  of  prolonged  ven- 
tricular contraction  and  full  volume  of  blood  propelled  ;  dicrotism  well, 
tricrotism  very  slightly,  marked.     Pulse  regular  in  rhythm  and  force. 

Fig.  5  (vitle  p.  3C(J).  Variety  of  pulse  of  mitral  reflux,  with  dilated 
liyijertrophy  of  both  sides  of  the  heart,  in  a  male  aged  forty-two.  Soft, 
short,  inooU6t«nt,  systolic  murmur  at  left  aiiex  and  axilla.  Heart  found 
Uj  weigh  19  OE.  Mitral  orifice  nearly  admitted  whole  hand,  valves, 
not  having  increased  pari-pattu,  were  totally  insuffiemtf,  Variablo 
amount  of  distension  of  the  orifice,  with  difieretit  systoles,  may  havo 
tendered  the  valves  variably  incompetent,  and  so  allowed,  or  not 
allowed,  of  the  production  of  murmur.  Characters  of  the  tracing 
(pressure  ==  4  oz.) :  suddenly  collapsing  tidal  wave,  indicating  small 
quantity  of  blood  sent  onwards  by  each  systole ;  greftt  amoont  of 
dicrotism  [i'08] ;  regularity  of  rhythm  [607]  ;  irregularity  of  force  and 
volume;  extreme  uneveuness  of  the  respiration-line  [211],  resulting 
from  distension  of  the  heart  and  pulmonary  oljstruction. 

Fig.  0  {viile  p.  27*1*).  Pulse  of  woman,  a-tatis  40,  suflering  from 
ftrogresaive  muscular  atroi>hy,  CImracters  (under  pressure  -  6  oz.) : 
absence  of  port-nssion ;  slight  obliquity  of  upstroke  ;  flattened  apex  and 
prolonged  tidal  wave  ;  unevenncss  of  respiration-line.  Obviously  the 
heart  was  ( from  the  last  chaiacter)  oppressed  ;  the  ventricle  contracted 
slowly, — though,  as  appears  from  the  pressure  employ<'d,  not  feebly. 
There  was  no  murmur  ;  the  apex-beat  not  defined  ;  impulse  perec^iliblc 
outside  nipple  ;  cardiac  sounds  AiU-toned  as  of  dilatation.  The  real 
condition  of  the  fibres  of  this  heart  may  be  queslioocd.  Was  there 
fatty  change  of  hyjKrirophous  and  dilated  ventricle  ? 

Fig.  7  {vide  p.  287).  Pulse  of  hypertrophous  left  rcntriclo  and  in- 
elaalic  arteries  in  a  hard-drinker  (variously  diseased),  letatis  60  ;  deep 
cardiac  dulness  in  exccbs;  sounds  wanting  in  tone;  no  monnar.  Cha- 
racters (under  pressure  =  4  oz.) :  high  apstroke  ;  tidal  wave,  reaching 
u{<ex,  loo  prolonged  ;  moderate  dicrotism ;  occMknul  (dynamic)  irre- 
guhuily  of  force  and  rhythm. 
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Fig.  8  [ifidt  p.  365).  The  small,  irregular,  unevenly  feeble  Tariety 
pulse  of  mitral  reflux  [fi07,  c],  with  dilatation  and  thickening  of 
ventricle,  and  a  functional  condition  tending  to  asysMiam.     Left  ap 
aystolic  murmur,  audible  in  vertebral  groove  (p.  94).    Rheumatic  ma1% 
aged  52.     Characters  (under  pressure  =  3  oz.) :  Upstrokes  short,  obliqs 
tinJ  of  unequal  length  ;  jwrcussion  absent  and  tidal  wave  small ;  amtii 
of  dicrotism,  always  slight,  varies  in  different  pulse-curves ;  base 
ruspiration-line   [211]   veiy  slightly  uneven, — a   condition  observe 
where  the  disturbance  of  the  left  heart  and  systemic  circulation  beoon 
BO  extreme  that  the  respiration-act  fails  to  affect  arterial  tension. 

Fig.  9  (pide  p.  3fi6).  Another  variety  of  mitral  reflux  pulse  wit 
dilated  hyjiertrophy, — systolic  murmur  at  left  apex  and  in  vertebral 
groove.  Mitral  cusps  ulcerated,  shortened,  inefficient,  with  fibrino^f 
attached  shreds  (the  murmur  had  been  occasionally  musical  (p.  83)™ 
Cliaracters  (under  pressure  of  5oz.):  percussion-wave  fairly  marked; 
tidal  wave  of  good  size,  though  short  and  unsustained  ;  dicrotism  highIB 
marked,  from  systemic,  venous,  and  capillary  stasis;  very  slign^ 
tricrotism. 

Fig.  10.  Pulse  of  same  case  as  Fig.  9.  Heart  in  a  state  of  ataxy 
and  tending  to  asystolism,  systemic  obstruction  greatly  increased, 
Itregularity  of  force  and  rhythm  extreme  j  hyper-dl erotism ;  increased 
tricrotism  ;  uncvonnefis  of  respiration-line. 

Fig.  11  {fide  p.  370).  The  statements  made  in  the  text  ooneemi 
the  tactile  characters  of  mitral  stenotic  i)ulse  are  supported  by  tl 
sphygmograms  printed  by  Lorain  (Op.  cit.  p.  290),  especially  as  rcg 
the  iBct  of  habitual  regularity  being  converted  into  irregularity 
excitement  and  respiratory  disturbance.     Distinctive  characters  arc 
truth  wanting,  unless  the  peculiarity  in  Fig.  11,  as  originally  niaintaine 
by  F.  A.  Mahomed  (Med.  Times,  May  18,  1872)  should  eventually 
proved  to  signify  constriction  of  the  mitral  orifice.    Characters  (undo 
pressure  =  1  oz.) :  peculiar  irregularity,  caused  by  a  "  secondary  "  con 
traction,  during  ventricular  diastolic  time  at  regular  intervals  (in  th 
case  at  every  third  beat), — the  heart's  rate  of  movement  slackened  by" 
digitalis.     That  this  contraction  is  really  a  "  sccondarj- "  one,  and  not 
on  ordinary  small,  irregular,  inefficient  contraction,  seems  shown  by  thfl 
facts,  that  it  never  commences  from  the  base  line  but  from  a  spot  in  the 
down-stroke,  and  that  it  ia  nut  followed  by  severul  small  and  ineificieiit_ 
coutrnctions. 


PLATE  11. 

Fig.  1  {vide  p.  372)    TrtKiiig  in  ii  female,  aged  5.'»,  with  the  orJil 
bigns  of  Iritiuijiiti  njhix,  diluted  and  pulsatile  external  juj.'uhu's,  &c. 
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Characters  (ander  pressure  =  2J  oz.) :  notched  apex,  sustained  tidal 
wave  with  flattened  top ;  very  faint  dicrotisra,  and  questionable  tri- 
crotism.  All  this  is  without  diagnostic  significunce.  The  base-  or 
rc'Spiration-line  often  uneven,  is  here  the  reyerse. 

Fiy.  2  {vide  p.  381).  Pulse  o(  free  aortic  reflux,  one  cusp  of  the  valve 
being  entirely  destroyed ;  left  ventricle  dilated  and  bypcrtrophous ; 
aorta  healthy:  male,  aged  34.  Characters  (under  pressure  of  Soz.): 
well-raarked  percussion-wave,  giving  a  sharp  and  long,  hooked  ajx-x 
(less  marked  here,  than  often,  on  account  of  accompanying  dilatation) ; 
large,  full  tidal  wave  ;  dicrotism  totally  absent.  The  hooking  of  tlie 
apex  is,  on  the  whole,  slight,  and  varies  in  amount  in  diflTurent 
curves. 

Fig.  3  {vide  p.  381).  Pulse  of  aortic  reflttx  with  atheroma toiu  aorta  in 
a  female,  aged  40.  Characters  (under  pressure  of  1  oz.) :  high  vertical 
np-stroke  ;  percussion-element  well-marked  ;  tidal  wave  s(]uare  and 
tf>pped  with  very  sudden  colla{«e  ;  emptiness  in  diastole  striking,  still 
dicrotism  distinct  on  small  scale, — jirobably  from  venous  systemic 
stasis  [200].  As  a  rule,  the  typical  characters  arc  much  better  marked, 
if  the  arm  be  held  vertically,  tlian  placed  horizontally. 

Fiff.  4  (f'kfo'p.  377).  Pulse  of  aortic  itenotis  e-xtreme  in  amount  but 
recent  and  unattended  with  hypertrophy  ;  two  cusps  adherent  to  each 
other  and  fresh  warty  growths  blc«kingup  the  passage.  The  essential 
character  ascribed  by  Maroy  to  the  spliygmogrBm  of  aortic  stenosis, 
and  figured  by  Lorain  (Op.  cit.  p.  272),  namely,  oblique  upstroke,  is 
wholly  wanting  here ;  the  upstroke  is  sharply  vcrtic*!, — and  yet  there 
was  no  hyiwrtrophy.  The  polycrotous  condition  of  the  down-stroke 
seems  inexplicable. 

Fig.  5  {vide  p.  877).  Pulse  of  aortic  tttnosis  of  old  standing  :  systolic 
basic,  without  diastolic,  rourmnr.  Chamcters  (under  pressure  =  4  oz.)  : 
oblique  uit-strokc  ;  percussion  deficient ;  dicrotism  fuint  or  null. 

Fu;.  G  {riJr  pp.  287  and  443).  Pulse  in  n  pregnant  woman,  affected 
with  a  mild  form  of  cardiu-thyroid  txojihihaltms.  Characters  (nndcr 
pressure  ^  4  oz.) :  high  vertical  njvstroke  ;  somewhat  hooketl  ufiex  (no 
diastolic  basic  murmur) ;  rntlicr  sustained  tidal  wave  ;  dicrotous  wave 
well  marked  ;  curves  identical ;  respiration-line  even.  These  are  the 
characters  of  associated  hyfxsrirophy,— and  the  sphygmogram  maj*  l>e 
compared  with  that  in  Fig.  4,  Plate  I. 

Figa.  7  and  8  {vide  p.  504).  Radial  pulses  in  •  pare  cue  of  anntrtMrn 
of  t/iA  innominata  arlerg, — llic  sac,  alx>ut  the  aizc  of  an  orangiei,  gave 
origin  to  the  snlH-hiTion  and  carotid  urt'crii.-s,  whiU%  on  the  proximal 
side,  half  an  inch  of  innominate  artery  remained  of  normal  size.  Fig.  7. 
J jcft  radial.  Chanu-lcrs  (uiuUr  pressure  =  4  oz.)  :  those  of  h}-pcrtrophoua 
ventricle  nilli  inelastic  and  calcitied  vckacU,  whuily  nualluUxl  bv  the 
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nneuristn.  Fig.  8.  Right  radial.  Characters  (nnder  prcssnre  -  7  ozj  : 
absence  of  percussion  and  of  dicrotism, — those  waves  being  absorlH*!, 
as  it  were,  by  the  sac. 

In  ordinary  cases  of  innominate  aneurism,  the  aorta  being  more  or 
less  involved,  very  slight,  if  any,  difTerencc  is  discoverable  in  the  radial 
sphygmograms  (p.  495). 

Figs.  9  and  10  {vide  p.  495).  Radial  pulses  of  double  aneurism  of  Ihf 
arch, — one  sac  in  its  ascending  jx)rtion,  the  other  seated  opposite  the 
origin  of  the  left  Rubclavian.  A  third  aneuridm  (without  inflaence  on 
the  radiul  arteries)  was  found  in  the  descending  portion  of  the  arch. 
Fig.  9.  Right  radial.  Characters  (under  pressure  =  1  oz.) :  np-strokc 
faintly  oblique  ;  percnssion-wave  slight  in  comparison  with  the  height 
of  the  upstroke  ;  dicrotic  wave  feebly  marked.  Fig.  1 0.  Left  radial. 
rharacters  (under  pressure  =  1  oz.) :  apex  somewhat  squared;  line  of 
collapse  of  tidal  wave  almost  pcrpendicnlar  ;  dicrotism,  considembly 
more  marked  than  in  the  right  radial,  possibly  due  to  contraction  of  sac 
opposite  the  root  of  the  left  subclavian. 

Figs.  11  and  12  (vide  p.  522).  Riidinl  pulses  in  a  case  of  aneurism  of 
the  abdominal  aorta  :  the  absence  of  disease  of  the  thoracic  aorta  proved 
post-mortem.  Fig.  11.  Right  radial.  Characters  (under  pressure  =  4 oz.): 
all  attributes  normal.  Fig.  12.  Left  radial.  Chaiacters  (under  pres- 
sure =  4  oz.) :  all  the  waves  much  more  developed  than  in  the  left-side 
Bphygmogram.  The  difference  in  the  two  sides  was  constantly  present ; 
and  Bcems  to  elude  explanation. 
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ride  p.  «6. 
ACCENTUATED  SECOND   BOUND    IN    AORTIC    ASKURISM. 

The  accentuation  of  the  second  sound,  referred  to  in  the  text,  is  some^ 
times  greatly  more  marked  in  one,  or  in  both  primary  carotids,  than  in 
the  arch  of  the  aorta  itself. 


INDEX. 


AbdouikaI.  aortt^  aneurism  of,  phynod 
n^niS)  518  ;  lymptomii  of,  S20;  dun- 
tioo  ot,  622  ;  prognosis  or,  S2S  ;  dia- 
guoii*  of,  523  ;  treatment  oC  S2S 

AlMceaa  of  heart,  primary,  265 ;  aecon- 
dary,  266 

Accentuation  of  heart-aonndis  perverted, 
70  ;  of  pulmonary  second  «>uad,  93  : 
of  aortic  second  «ound,  486  ;  of  carotid 
aecond  sound,  574. 

AcephslocyMs,  of  heart,  360 

Aconite,  in  palpitntion.  178  ;  antagnnis- 
tic  of  di^qlnlis,  176  ;  In  perieardilli, 
241  :  in  dilatation,  321 

Acupnneturatiiin  in  cardiac  dropsy,  808 

Adhesiiins,  pcricarditic,  simple,  diagno- 
sis of,  244  ;  with  hjrpertrojihy,  246; 
vitli  atrophy,  246  ;  proffnosi*  of,  246  ; 

Age,  influences  position  of  heart,  8  ;  do. 
weight  of  heart,  12,  589 

Alhuniinuris,  of  cnnliac  origin, SIO,  81S  ; 
in  alxlominsl  aneurism,  522 

Alcohol,  in  palpitation,  181  ;  therapeutic 
ahuae  of,  1!>1,  242,  570  ;  in  cyansemia, 
435 

AJcAholixni,  ehronie  mm)  cardiac  cirrho- 
sis, 869 

Alkalisa  in  pericarditia,  340  ;  to  throtn- 
bosi*.  462 

Amyloid  dogrneration  of  heart,  349 

Amnesia  in  fatty  heart,  348 

Anacrotous  pnlse,  128 

AnRuiia,  ol  heart,  211  ;  affecting  ita 
structure,  211  ;  andfatty  change^  387: 
and  Tenons  murmur,  1 43 

Anmthe«i>     --i-.    157 

Aneurism.  of,    47A  :    ipteiM 

and  tai  1'  ' .  7 ;  clinirnl  grwiinBgi 

of.  477 

Aneurism  of  hvart,  anatomy  of,  408 ; 
xouiw  of,  409  ;  causes  of,  409  ;  symp- 
toms of,  410;  signs  of,  4)0;  trxatmant 
of,  411 

.\n«arisni.  ralruUr,  411 

Anennsmal  impulse,  481 

Anttiriaoial  percnsaion-rrtiilta,  488,  ISO 

Annnrisnial  aae,  liristr<l  (com  led  to  right 
of  diiino,  M8 


Aneurisms!  sacs,  sounds  aaditde  orcr,  484 
Anourismal  signs,  interchanges  of,  47W 
Angina  pectoris,  symptoms  of,  local,  191 ; 
general,  197  ;  physical  signs  of,  197  ; 
aeizure,  manner  of,  197  ;  dnratinu  of 
fit,  198  ;  death,  manner  of,  198  ;  tr- 
eurrence  of,  190  ;  dnration  of  disesxe, 
200  :    anatomy  of,  200-2  ;   caoses  of, 

202  ;  iliagnosis  of,  203  ;  prognosis  of, 

203  ;  nature  of,  204;  treatment  of,  204 
Aorta,  arch  of,  position  of,  6,  10  ;  piilae 

of,  121  ;  atheroma  of,  474  ;  calrilina- 
tion  of,  474  ;  hypenesthesis  of,  470  ; 
percussion  of,  130 

"  Aortic  cartilage,"  7 

Aortic  murmur,  systolic,  variations  of, 
97  ;  character  of,  97  ;  causes  of,  H8  ; 
do.,  diastolic,  103 

Aortic  notch,  in  sphygmognm.  128 

Aortic  pulsation,  dynamic,  symptom*  of, 
464  ;  signa  oC  465 ;  anatomical  con- 
ditions of,  445  ;  causes  of^  466  ;  dura- 
tion of,  487  ;  diagnoaia  of,  467  :  pro- 
gnosis of,  469  :  trsstraent  of,  469 

Aorti<-  thnll,  33,  34 

Aortic  valves,  tu^i-'igrsphy  of,  6 

Aortitis,  acute,  sign*  of,  471  ;  symptoms 
of,  471  ;  nuxlc  of  death  in,  472  ;  dia- 
gnosis of,  472 :  prognosis  of,  478  ; 
trestment  of,  473 

Aortitis,  chronic,  473 

AfieX'beat.  depressed,  19;  nted,  SO; 
ritte  and  fall  oC  in  perieard^Cia,  SlI, 
224  ;  diagnostic  value  of,  238 

Aphasia  and  heart-disease,  294,  S42,  848, 
S<8 

AlSKBa,  cardiac,  408 

i»-^..l.»i,  ......... .^..n.™     4-11 
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»ii-al  si^tm  of,    4(9 — 487 
487 — 4P7;  (>our~f>f,  i«il.. 

lor-        •     ■      - 
4!': 

(tia*! 

ais  of.  .'. 
gtohnlar 

riam.  6u7 ;    traatmnit,    modiral, 
£09  :  (itrpcal,  of,  514 
Arms  tniills  bDiI  fatty  heart,  348 
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Areas  of  cardiac  nrifices,  14  ;  law  of,  16  ; 

ill  mitral  stenosis,  3fi8 
Arterial  murmurs,  orgnnic,  mechniiism  of, 

133  ;  hffimic,  134  ;  dynamic,  KS 
Arterial    sounds,    where    audible,    131  ; 

nicclmnism  of,  132 
Arterio-Tcnous  murmurs,  147 
Asystolism,  457  ;  dii^talis  in,  403 
Atmpliy,  of  valves,  274  ;  of  cardiac  sub- 

Btanco,  278 
Attitudes  in  aneurism  nf  areh,  488 
Aura  in  angina,  1S8,  210 
Auricle,   left,   position  of,  4,  10  ;  right, 

paiition  of,  3  ;  right,  and  aortic  aneu- 
rism comniunioatiut;,  632 
Anricuhir  impulse,  31 
Auscultation,  cardiac,  46 
Auscultatory  jicri'ibwlon,  39 
Auto-audible    murmurs,    cardiac,    148 ; 

aneurismal,  487 


B. 


Basic  impnlsc,  21 

Hlood,  accumulation  of  liqaid,  in  cavities, 

214 
RIood-lctting  in  fioricarditis.  236 
Rlocid-poisnning  lu  endocarditis,  2S4 
Blood-shock,  cause  of  first  sound,  S6  ;  of 

second,  69 
Blood-state,  in  fatty  metamorphosis,  341 ; 

in  thrombosis,  457 
Butbona  fiuf^er-tips  in  cyanosis,  422 
Bulging,  aneurismal,  479 
Ballots  in  heart,  437 
Brain-state  in  evauosis,  424  ;  in  heart- 
disease.  290,  319,  342,  30(1,  373,  377, 
'  382 ;  in  aneurism  of  iirr-h,  496 
Breatlilesinesa,   cardiui^,   dyspn<eal  fonn 

of,  405 ;  ttpiiceal,  406 
"Brigbt's  discnso,"  aflects  heart's  bulk, 

16  ;  heart  in,  289  ;  jwricnriJitis  in,  219 
Broniiiles,   in  nneurisni,    611  ;    in  aortic 

pulsation,  470;  in  liyj'crtMphy,  297 
BronchitiK,  nffei't!)  heart's  duluess,  41 
Bro.izud  skin,  442 


C. 


CiUJiFicATiox,  of  heart,  329  ;  arterial, 

esoae  of  |>ain,  474 
Ciuiesr  and  aut-uriam,  600 
Cancer-cells,  circulation  of,  661 
Cancerous  diathesis,  nlfecta  aim  of  hnrt, 

16 
Capacity  of  heart,  13 
Carcinumn,    cunliac,    anatomy  of,    364  ; 

causes   of,   35(> ;    syniptoni)   of,   356  ; 

cndmardinl,  357  ;  ipcricanlinl,  368 
Cardiac  oi'liou,  habitual  Iveliliiirsii  of,  194 
Canlioc  didncss,  from  disuasiv  luovcablo, 

46 


Cardiac  plexus,  in  an|;;;inR,  204 

Cardiac  orifices,  shaiic  of,  13  ;  width  of, 

13 
Cardiac  region,  deep,  4  ;   luperficial,  5  ; 

form  of,  17  ;  in  dutesse,  18 
Cardio-arterial  inter^•al,  128 
Cardio-thyroid  exophthalmos,  syioploms 

of,    442  ;  course  ot,    446  ;  duration  of, 

446  :  mode  of  death  in,  446  ;  anatomy 

of,   4 16  ;   cansea  of,  448  ;    nature  of. 

448  ;  diagnosis  of,  440  ;  prognoiia  of, 

450  ;  treatment  oC  461 
Carditis,  acute,  forms  oi^  362 ;  chronic, 

206 
Catacrotous  pnlsc,  128 
Cataract  and  heart-disease,  293 
Cenlrifuj;:ul  cfft-cts  of  aneurisms,  477 
Centripetal  cffeota  of  aneurism*,  477 
Cercbro-spinal  symptoms,  in  pericarditis, 

228 
Chest-movement  iu  pericanlitie  efToaou, 

36 
Chloral,  in  palpitation,  177 ;  in  uurina, 

207,  208 
Chloroform,  mode  of  death,  fixnn,  180  ; 

iu  angina,  207 
Chorda  tundinea,  rupture  of,  41S 
Chorea,  murmurs  in,  69 
Churning  sound,  107 
Cirrhotiis,    of  heart,    369 ;    of  papillary 

muscles,   91  ;   of  liver  and   tricusiiiJ 

reilux,  373 
Clavicle,  freeing  of^   in  aneDTism  of  the 

arch,  518 
Clicking  |iericardial  murmur,  107 
Coagula  in  right  heart,   widening   pcr- 

cusaion-duluesa,  43 
Coogulatiun-murniurs,  88 
Coarctation,     paulo-fost    congenital,     of 

arch  of  aorta,  symptoms  of,  534  ;  si;n>s 

of,  636  ;  prognosis  of,  637  ;   diajtnoais 

of,  537  ;  treatment  of,   541  ;  a<-i|air«il 

variety,  642  ;  oflhorocicaudabduinlnal 

aorta,  di'l 
Cold,  to  aneurismal  sacs,  51 2 
Congenitol  valve-disease,  390 
Congestion   of  heart,    active,   212  ;  igie- 

dve,  212  ;  mechanical,  213  ;  anatomy 

of,  213  :  causes  of,  213  ;  elfccts  of,  213 
Constriction.     See  Stenosis. 
Contractility,  canliac,  exliaustod,  ]£0 
Coronary     arteries,     nijiture    uf,     £44  - 

aneurism  of,  646  * 

Coronary  veins,  varii  of,  547 
Costal  cartilages,  iiain  counect«<I   with 

164 
Cough  in  aneurism  of  arch,  493 
Cramp,  cnrdiat-,  160 
Cyanwinia,  niurniurless,  424 
Cyanosin,  xyniplnms  of,    422  ;    »\f^\»  of, 

424;  iutcnnillcnt  formof,  426  ;  |iorioti 

of  origin  of,  427  ;  tcmjiorary  form  of, 

427  ;  rclationidiips  of,  428 ;  death  \i* 

429;  anatomy  and  rocchmiisni  of,  4SS>  • 


I.XDKX. 


Dei 
f  > 


miiWR  or,  433  ;  ili&f;iiO!>i!i  nf,  43S  ;  )iro- 
Riiutis  uf,  i^i  ;  (nxitiiiviit  of,  435 
,  Cyauusi)^  frijin  paUiit  urleri*!  iltict,  507 
I  CyuKwia,  piiluioiiury  niurmnrs  in,  bD 


D. 

iKATKKM  in  aneorion  of  arch,  496 

.th,  mode  or,  aflincti  pontion  of  heart, 
9  ;  mechanism  of,  in  itcricanlitia,  2)0 ; 
signs  of,  190  ;  mode«  of,  in  fatty  heart, 
344  i  iuatantaneous,  in  aortic  reflux, 
394 

Deep-teatcd  heart's  dnbiesa,  variatinna  in, 
38. 

Descending    aorta,    aneurism   of,    aigna 
of,  Su7  ;  symptoma  of,   SOS ;  mode  of 
death    in,    608 ;    dia^tnoais  of,    609 ; 
treatment  of;  609 
itruMon  of  hmrt,  417 

Diastolic  basic,  r^ht,  miuxoDts,  charac- 
ters of,  102;  eflect  on  second  soand, 
103  ;  do.  leli,  marmnr,  104 
iastolie  iui|iulM,  30,  59 ;  of  aneurismal 

<S1 

iastolie,  nntiiral  heart  soand,  48  ;  eatue* 
of,  98  ;  sinitilntiona  of,  60 
tolic  tlinll,  34 

Dicrotism,  nature  and  mochaniam  of, 
127 

Digitalia,  eaidiac  spasm  from,  160 ; 
general  action  of,  173  ;  in  irregular 
]ialpitntion,  ISl  ;  in  rapid  palpitation, 
183;  experimental  results  with,  173; 
clinical  ^«.^nlts  with,  173  ;  in  simple 
jjalpitation,  176  ;  antsguuiaea  acomte, 
176  ;  in  dilatation,  321  ;  in  TaWe-dis- 
cuea,  403 

Dilatation,  cardiac,  anatomy  of,  SIO ; 
eanaet  and  mechanism  of,  311 ;  repol- 
rienaof,  81'.^  ;  iii);tis  of  general,  SIS  ; 
symptoms  of,  315  ;  diagnoais  of,  StO  ; 
progiiusis  of,  321  ;  treatment  oi^  321  ; 
of  right  vnitriele,  S^.")  ;  iif  auriclea, 
■i'Jl 

I    .  165 

ifinuYi  iigxtiire  111  luinuriKni  tif  the  arrh, 
517 

Diatol  preasnn  in  anaorum,  of  the  ardi, 
£16  ;  uf  sluldiiien,  £26 

Di««eclinK  sDfurisin  nf  the  arch,  symp- 
toms of  626  ;  treatniint  of,  628 

Pistrew..    rnnlisr.,   not  >|>ociaUy  ilistinc- 
'liaeoae,  151 

I  '-disrasie*,  401 

I  .vi.ti  ii.i.    11,...  )iiiii«mof, 

a.  8o« 

I  '  lliuian. 


DiiriiK  aril  tiii^ui,   time  of  olosore  of. 
&s:t      ;  of,   565  :    aneurism  of, 

46/ 


Dying,  senaations  prohohlv  preluding  art 
of,  189 

Dynamic  heart  diaeoaoa,  diagnosis  of, 
150 

Dynamic  murmnrs,  intra-eanliac,  89  ; 
mechanism  of,  89 

Dysphagia,  pcricardilic^  22S :  in  aneu- 
rism of  iircli,  4K0 

Oyspiiiea,  i-ardiai-,  4(i6 


K. 


Erruaios,    jicricardilic,    chronic,    247  ; 

parscenteais  in,  247 
Emaciation  in  luieuhsin,  488 
Embolic    tendencies    of    Talre-diseaae*, 

prognosis,  through,  399 
Eiiiliolisni,  cerebru,   from   valves,  294, 

3t2,343,377,3'.i»  ;  doctrines  of,  histon,- 

of,  450  ;  from  endocarditis,  251  ;  su<( 

eesntion  of  andoeanliaj  murmur,  7>* 
Emphysema,  lessens  cardiac  dulncsa,  41 
Kinpyemii,    pnlwtiug,     diagnosis     fmm 

"orfie  nneuHsni.  5l»2 
K'    ■  iii\  of  heart,  354 

y  muruinrs,    frsquency    and 

:  ni  of,  1U5  ;  new  or  old,  hoie 
I,  255 
Ki  -,  acute,  thrill  in  I  34  ;  ana- 

toruy  ul,  250  ;  physical  signs  of,  252  : 

symptiimn,   ItN-al,   of,    853  ;   systamir, 

of,  253  ;  causes  uf,  255  ;  diagnoau  <>), 

255  ;  prognoua  of,  358  ;  Imatuivul  ul, 

259 
Rndncanlitis,  rhrnnir,  260 
Endo-   nhd    ixriounliai    murmara,    how 

diBli  114 

Endo-).'  ,  acute,   261  ;   elironie, 

263 
Epigiatric  pain,  pericarditie,  237,  284 
Ergot,     ii^ection     hypodrrniic,     of,    in 

aneurism,  514 
Exercise,  injurious,  in  rardiac  diUtalion, 

323  ;   in  aneurism  of   arrh,   613  ;   U 

aUiornmal  notia,  S?.** 

V>  -        <  M. 


I  ITTkOlD 

.,    i  beat. 


Ki. :  -.  - 

80 
Eye-balls  in  cardio- thyroid  exo[ihthalmo«, 

445,  447 


sal 


•tiiroof.  191 
'>r  heart,  •yniptonis  uf. 


Fatty  meUmorplioaia  of  heart,  anatumr 
oT  S88  ;  eoMtirt«ncM  of,  334  :  natnm 
of,  336 ;   mqsM  of,  337  ;  Ulniry  nt, 


r  r 


INDKX. 


SS8  ;    si^s    of,    338 ;    symptoms  of, 

839  ;    course   of,    344  ;    ]iro);iiosi.<i   of, 

344  ;  utility  of,  845  ;  diagnoitis  of,  345  ; 

treatment  of,  347 
Fatty  mctamorphoaiii  of  heart,  preceded 

by  its  amemia,  211 
Femoral  artery,  double  murmur  of,  iu 

aortic  reflux,  881 
Fluid,    pericardial,     amount     of,    with 

friction. 
Flux,  cardiac,  309 

Foramen  ovale,  oiien,  murmur  of,  1 02 
Foramen  ovale,  open,  ciuae  of  munnur, 

425  ;  in  phtiiiais,  420 
Friction-sound,  cardiac,  from  liver,  117  ; 

pleural,  of  cardiac  rhythm,  113  ;  peri- 

carxlitic,  characters  of,  106 — 114 
Fusiform  dilatation  of  aortic  arch,  500 


Oalvaxism,  eflect  of,  on  heart,  160 ;  iu 
syncope,    192 ;    in   cardio-thyroid   ex- 
ophthalmos, 450 
Galvano-puncturo  of  aneuriims,  616 
Globular  dilatation  of  aortic  orcli,  506 
Gout  and  palpitation,  180  ;  and  angina, 
203 


H. 


HxMATEMEsis  in  aneurism  of  aorta,  490 

Hiematoina,  pulsating,  in  abdomen,  61'J 

Hiemic  murmurs,  cardiac,  80 — 88 

llcemo-cndocardittin,  208 

Hoemo-pericatdium,  varieties  and  symp- 
toms o^  267  ;  treatment  of,  268 

Hainioptysis,  in  canliiK'  dilatation,  318  ; 
in  aortii'  aneurism,  403  ;  in  phthisis, 
659  ;  iu  pulmonary  oiieunsm,  5(30 

Ifiemorrbage,  cardiac,  muscular,  266 

Hnmorrha^s,  aneurismal,  of  arch,  iSO ; 
through  chest-wall,  in  aneurism,  493 

Heart,  loose  attachment  of,  1  ;  position 
of,  1,  4,  8,  9;  weight  of,  11,  12,  669  ; 
size  of,  12  ;  walls  of,  thickness  of,  12  ; 
capacity  of,  13  ;  state  of,  in  aneurism 
of  arch,  494 

Heart* I  soanda,  47  ;  mechanism  oi^  51 ; 
both  produced  on  same  level,  80; 
moditicutions  of,  without  cardiac 
diaeose,  62  ;  reinforced  in  stomach, 
64 ;  in  cavity,  6 1  ;  with  cardiac 
diaeoM,  64  ;  relntionsliip  of,  to  pulse, 
70  ;  reduplication  of,  78 

Hooked-anvx  of  sphygmogrom,  si^ifi- 
coacv  or,  47S 

Horizontal  cardiac  impulse,  29  • 

Horizontal    conduction    of    pcrrnaaiun- 

■ouad,  40 
Hydropericatvlium,    varieties    of,    269 ; 
fymptoms  of,  371  :  treatment  of,  X71 


Hydronephrosis  and  abdominal  anenrism, 
distinctioiui  of,  S24 

Hyponratheaia,  neunilf^ic,  of  heart,  153  ; 
do.  tactile,  165;  do.  special,  1 55 

Hyperpyrexia,  iu  rheurautic  pcricarditja, 
220,  235  ;  treatment  of,  240 

Hypertrophy  and  cardiac  dulness,  42  ; 
with  adhesions  added,  43 

Hypcrtrojihy,  valvular,  278  ;  eanlioc, 
anatomy  of,  278  ;  caoios  of,  282  :  aigux 
of,  left  ventricular,  £83  ;  syraptum.t 
of,  286  ;  prognosis  of,  294  ;  treatment 
of,  296  ;  right  ventricular,  299  ;  auri- 
cular, 301 

Hypodermic  treatment,  in  angina,  207  ; 
in  aneurism,  51C 


I. 


Illi-tTlsB,  cardiac,  visible,  in  health,  18  ; 

in  disease,  19  :  transferred  to  boae,  31 ; 

peudulum-likc,    21  ;  nndtilatory,    23 ; 

tactile,   23,   25  ;  sjniehmnism  of,  33  ; 

direction  of,  24  ;  iiiHuences  ufre<'t>ng, 

24 ;  meehjiiiisiii  of,  24  ;  in  nou-cunliao 

disease,  27  ;   iii  carilioc  diaease,   3S ; 

iiiiricular,  31 
ImnuUes,  successive  cardiac,  oneqaa],  SO 
liiiluration  of  heart,  329 
Infrei^uent  heart-beat,  causes  of,  164 
Inhibiting  function,  165 
Injection,  astringent,  of  aneurisms,  516 
Innominate,  aneurism  of,  aigns  of,  504 
Innominate  orterj',  {nsition  of^  6 
"  Innominate  cartilage,"  7 
lusnliieiency.     <Sm  KKrLinc 
Intennittence,  equal  brief  synoopci,  I6S 
Intra-ventricular  murmur,  426,  48S 
Iodide  of  potassium,  in  aneurism,  SI  1 
lodo-bromuretted  spas,  307 


J. 


JrorLAR  coUapsr,  245 

Juguloi'  distension,  ctioncters  of,  136 

Jugular  pulsation,    characters  of,    137: 

mecluinism  of,  138  ;  sphygmognuus  uf, 

139 


K. 


KiDNKV  moveable,  and  aortic  ptilMtia% 

469 
Kidney,  tumor  of,  percussion  iu,  40 
Knocking,  cardiac  sound,  03 


Latikt  ablominal  aneurism,  620,  ii2S  ; 

aneurism  of  arrh,   497  ;  riidocajilfli«j 

256  ;  pcritahlili*.  ilV,  235 
I.,eucuha:mia,  not  ciiu.-^  of  venous  hum, 

145 


Wf                             INDEX.                           m     ^^1 

I          Lirer-diaeaae,  muinj;  ctrdUc  thrill,  35 

(Edema  of  neck,  in  aneurism  of  arch,          ^^^H 

Lumbar  mnrmur,  without  aneuriiini,  46S 

489  ;  not  of  feet,  489  ;  of  glottis,  491             ^^H 

Langi,    edges   or,    poasibU'    amount    of 

(Edema  pedum,  in  cyanosis,  422  ;  not  in                  ^H 

separatioD  ofi  44  ;  stiite  of,  in  inrncopal 
death,  187  ;  mktionsbipB  of,  to  heart,  4 

fatty  heart,  339 ;  not  in  aortic  sneuri»m,             ^^^B 

not  in  aortic  reflux,  882                                    ^^^| 

CEdema,  priMiordial,  19                                         ^^^^ 

(Esophsigns  and  jierirardiam,  eommnni-           ^^^^^ 

K. 

eating,  signs  of,  273  :  [<orfonitcd,  with-           ^^^^| 

out  dysiibiigio,  490                                              ^^^H 

Malforvatioss  of  heart,  420 

Organio  niumiura,  81                                           ^^^^| 

^lalpositions  of  heart,  congenital,  418  ; 

Orilir«H  of  heart,  diseases  of,  880                        ^^^H 

acquired,  417 

OrtbojinoBa.  in  pericarditis,  22S                          ^^^H 
Orcrltequent  heart-beat,  canaea  of^  188             ^^^H 

HBsturbatora,  rritolic  apes-mnrroar  in, 

90 
Hediaatiiial  tumor,  and  aneurism,  diog- 

^^H 

^^1 

noaia  ot  603  ;  and  pericardial  efluaion. 

^^^^1 

1^     288 

Tain,   local,   in  valvular  iliseasos,  889 ;           ^^^H 

^^■ifediaatinam,  varying  shape  of,  10 

thoracic,  as  sign  of  aiieurimii,  491,  SOS            ^^^H 

^^^hleiiiiuratiou  of  pnroordiol  surface,  35 

Palpitation,  affei'titig  murmurs,  85                     ^^^^| 

^^KMrrcury  in  perica^]itiI^  2SD 

Palpitation,    simple,    syropt<>ins,    169  ;           ^^^^| 
physical   signs,   170  ;  duration,   171  ;           ^^^H 

^^^^tral  reflux,  mnnnur  of.  92—96  ;  from 

^^m     widened  orifice,  »U,  314,  320  ;  from  left 

causes,  171  ;  treatment,  173                            ^^^H 

^^■^  hy|>«rtru|>Uv,  '2H.'S 

Polpitatiou,  irix'gular.  brniptonvs  of,  176 ;          ^^^H 

^^■Vitral  stenosis,  murmur  of,  99 

pulse,   nidial,  in,  178;  pliy>ical  signa          ^^^H 

r        Mitral  thnll.  82,  33 

of,  179  ;  eaosea  of,  180  ;  treatment  at           ^^^1 

'          Mitral  valve,  position  of,  6,  10 

Mould,  thromfaal,  of  palmonary  artery, 

180                                                                    ^^H 

Palpitot                   lit,  182                                   ^^^1 

455 

Paracci                     <r.lii,  288.  271                          ^^H 

Morcablenoss,  lateral,  of  heart,  9 

ParacciiiiM^,  m  ucute  hydropericanlitis,           ^^^^| 

Murmur,  abdomiiial,  influence  of  position 

242 ;  in  chronic,  247  ;   in  ba-mojicri-           ^^^B 

ou,  520 

cardium,  268  ;    in  hydropericartlmin.           ^^^H 

Murmur,  intta-catdisc,  thrombal,  459 

271                                                                  ^H 

Murmur-like  eardiao  aoundi,  89 

Panesthesie,  i^ardiac,  158                                      ^^^H 

^^LMurmurs,  anenrumol,  484 — 167 

i*aralysis.  motor,  cardiac,  varieties  of,  157           ^^^H 

^^Hllurmurs,  endocardial,  general  characters 

Paraplegia  in    aneurism  of    arch,   498  ;          ^^^H 

^^^      uC  77  ;  eSactof,  onsounda,  79;  afleeted 

from  ohstructed  aorta,  544                               ^^^H 

by  ]>osturc,  80  ;  mode  of  generation  ot. 

Parturition,  recent,  and  pulmonary  throm-          ^^^H 

81  ;   vary  with  thoir  eauaea,  88  ;   In- 

boais, SS2                                                       ^^H 

organic,  85  ;  hirifiic,  86  ;  dynamic,  88 
Murmurs,  valvular,   no  guides  to  prog- 

Pathology  guiding  pliyuoln^ry,  206,  867            ^^^H 
Patches,  white,  of  fiericanlium,  varirliea          ^^^H 

^K     noaia,89<i 

249                                                               ^^H 

^^Hlluscttlar  eontnclion,  eaoa*  of  hearths 

Pendulum-like  impuUe,  21                                  ^^^H 

^■^  aoond  f  54 

Percassion,  cardiac,  in  health,  88 :  atw-          ^^^| 

^^Hjtlnsica]  murmurs,  mechanism  of,  83 

cnltatory,  39  ;  in  noO'cardiso  disease,          ^^^H 

^VVyo-eaixUtia.    tit*  Cahditw. 

41  ;  in  cardiac  disease,  42  ;  quality  of,          ^^^H 
Percnasion-dulneai,   tiiangnlsr    shaped,          ^^^| 

N. 

value  of,  283                                                     ^^^1 

Peri-  and  endooarlial  murmurs,  how  die-           ^^^H 

^B  Kai'siu  in  oardiao  dilatation,  818;  in 

tingnidubla,  114                                            ^^H 

^^B      c-anlioc  thrombosis  400 

Prricainikl  anlutinatioa,  tindulstory  im-          ^^^| 

^^Bltcck-      I..1."".   "f     il>    .■.irl..-   a.,o,.r1.|,^    4gg 

^^Bll<>e<!>                                                        llttro- 

V                   iluiil,  oanss  of  intra-caniiiu'           ^^^H 

^^B       dii' 

117  i   do.    exudation,   221  ;          ^^^H 

^^BKt'Pri-  .                Ill  by|iMtru|Jiy,  281 

44  ;  diagnosU  oC  46                     ^^H 

^^HliilriU  ul  .iiii<,l,  207 

r                (riction-wand,  Mit«-sniUbte,          ^^^| 

^B 

Perii-anlisI  ninrmun,    108;  andible  at          ^^H 

^^L_ 

disln"' "                >'  "r   soon    prodneeil,          ^^^H 

^^^^^H 

' ;  rtdux,  112               ^^H 

^^^Hnt'criOit.    Sw  SricMoais. 

Perioii                                                                  ^^^1 

^^■SBdrau  of  heart,  Wv 

Pacieardittm,  initliua  of,  7                               ^^^H 
Pitdcudttic  eftiiiaa  tmiiM  apei-baat,  80         ^^H 

^^BIIUmis,  geucnl,  in  acute  aorttUs,  172 

580 


INDEX. 


Pericanlitis,  caused  by  palpitation  ?  128 
Pericarditis,  acut«,  anatomy  of,  216 ; 
SKConilary  lesions  of,  217  ;  causes  of, 
217  ;  physical  signs  of,  dry,  220 ; 
plastic,  220  ;  cfTusion,  222 ;  absorp- 
tion, 223  ;  lulhesion,  224  ;  symptoms 
of,  local,  224  ;  svsteinic,  225  ;  course 
of,  229  ;  tcriuinntion  of,  229  ;  iluration 
of,  230  ;  dio^osis  of,  231  ;  mortality 
and  prognasis,  23fi  ;  treatment  of  rlieu- 
niatic,  286  ;  surgical  treatment,  241 ; 
in  "  Blight's  Disease,"  2*3. 

Ti-ricarditis,  chronic  fonns  of,  243,  249  ; 
prognosis  of,  248  ;  treatment  of,  247 

rii08]inonisnMd  fatty  metnraoiphosis.  336 

rhlhieis,  afrccLs  licart's  weight,  16  ;  and 
cyanosis,  428  ;  Uirombosis  in,  453 

lTiwe...tt  sound,  103 

I'itch,  of  heart  and  liver  porcuaaion- 
snund  in  iritu,  30  ;  of  heart's  sounds, 
nltcred,  63,  64,  67  ;  of  endocardial 
nuirmurs,  83  ;  of  pericardial  murmurs, 
1(19  ;  of  murmurs,  pressure  aH'cctlii)^ 
115 -11« 

Vleuml  friction  aonnd,  through  hearths 
action,  113 

riicuniohydropericarditis,  273 

Pucunio-hydropcricardium,  272 

Pneumo-poricordium,  271  ;  pcroussion 
in,  42 

Pnoumo-thorax,  caus«  of  hydro-pericar- 
dium, 27f» 

Posture,  influencuB  position  of  heart,  9  ; 
influence  of,  on  murmurs,  80  ;  effect 
of,  on  pericardial  murmur,  114  ;  in 
anginal  seizure^  lii6 

Pni'cordial  flattening,  physiological,  1 7 

Precordial  interspaces  in  diBoase,  82 

Pne-mortem  murmur,  267 

Pm-systolic  left  apex  murmur,  characters 
of,  99  ;  causes  of,  100  ;  absence  and 
disappearance  of,  101  :  mechanism  of, 
101 

Piwsystolic  ri);ht  apex  murmur,  102 

PiTCsytolic  thrill.  34 

Pressure,  promoting  inflammation-pro- 
cesses, 216  ;  ))roximal,  in  abdominal 
aneurisms,  C26  ;  ditto  distal,  520 ; 
stethoHcu[iic,  effects  of,  on  miirmiira, 
115  ;  intra-thoracic  do.,  eftecta  of,  117 

Procidentia  of  heart,  419 

Propagation  of  heart's  sounils,  61 

Propalymine,  241 

Proximal  pressure  in  abdominal  aneuriam, 
526. 

ffeudo-angina  Tiectoris,  symptoms  of, 
S09  ;  physical  signs  of,  200  ;  caaws 
and  conditions  of,  209  ;  diagnosis  of, 
210;  treatment  of,  210 

Pseudo-apoplexy  in  fatty  metamorphosis, 
342 

Piilnionsry  artery,  ponitioD  of,  A  ;  accen- 
tuated second  sound  in,  98  ;  sooond 
sound    of,    in    mitral    stenosis,    10(1 ; 


thrombosis  of,  causes  of,  547  :  onatoimy 
of,  648  ;  symptoms  of,  549  ;  diagnosis, 
course,   prognosis,   and    treatment  of, 
651  ;  iiiflainmntion  of,  554  ;  ulceration 
of,    665 ;  rupture  of,  556  ;    dilatation 
oli  657  ;  aneurism  of,   558  ;  atheroma 
of,    660  ;    cancer  of,    660  ;  and    aortic 
aneurism  communicating,  629 
"  Pulmonary  cartilage,"  7 
Pulmonary  state,  in  dilatation,  S17  ;  in 
mitral  reflux,  367  ;  iu  mitral  stouoaia. 
870 ;    in    tricuspid    reflux,    373  ;    in 
aortic  steno.si.i,  877  ;  in  aortic  reflux, 
382  ;  in  pulmonary  stenosis,  384 
Pulmonary  systolic  luunuur,  98 
Pulmonary  valves,  position  of,  5 
Pulmonary  veins,  inflammation  of,  M2  ; 
dilution    of,   563  ;    niptore    of,    603  ; 
aneurism  of,  568  ;  thrombosis  of,  564 
Pulse,    arterial,  varieties  of,  121  ;  rela- 
tionship to  heart-sounds,  70  ;  visible, 
119;  in   angina,   U'S  ;    in  acute  |ieri- 
carditis,  227  ;  in  fatty  metamnrphoaia, 
840  ;  in  mitnd  reflux,  365  ;  in  mitrsl 
stenosis,  369  ;  in  tricuspid  reflux,  371  ; 
aortic  stenosis,  377  ;  aortic.reflux,  37tf  : 
pulmonary  stenosis,  3S4  ;  in  ancnriain 
of  arch,  495  ;  in  abdominal  oneurisni, 
622 
Pupils,  in    aneuiism  of  arch,   496  ;    in 
abdominal  aneurism,  522 


QiALiTTofhenrt'ssounds  modified,  64.  67 
Quickness  of  heart-beat,  luodiiiod.  167 


I 


and    rupture 


R. 


Railway  concussion 
aorta,  646 

Uailway  aliock  and  dissecting  ujieurisni, 
528 

Receilence  of  heart  from  side,  came  of 
diastolic  noise  f  61 

Reduplicated  hoart-sounils,  Torietie*  of, 
78  ;  (^nsea  of,  74  ;  diagnostic  valno  of, 
76 ;  bearing  of,  on  theory  of  hoart'a 
sonnds,  75 

Reilux  pericardial  friction,  112 

Reflux,  aortic  murmur  of,  112;  pul- 
monary do.,  104  ;  signs  proper  of,  378  ; 
indirect  of,  879  ;  pid.se  in,  370  ;  cjipil- 
lary  systems  in,  381  ;  cause  of  sudden 
deatl),  894  ;  repluceil  by  ateiiosis,  383 

Reflux,  mitral,  jxMit-mirrUm  proof  of, 
863 ;  signs,  proper,  of,  .S64  ;  signs, 
indirect,  of,  364  ;  pulse  of,  365  ;  ca- 
pillary s\'stem3  in,  366 

Reflux,  pntmonary,  signs  proper,  of,  384  ; 
indirect  of,  385  ;  capillary  system* 
In,  .'183  ;  cunibincl  witli  stuno»iii,  386 
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Reflux,  tricnspid,  signs,  proper,  of,  373 ; 
indirect  of,  872  ;  pulse  of,  3?2  ;  cervi- 
cal veins  iu,  373  ;  capillary  systami  in, 
373  ;  normal  specie*  of,  374 
Begurgitation.     Set  Reflfx. 
'  Keinforreraent  of  heart's  sounds,  63,  64 
Sespiration  affects  position  of  heart,  9  ; 
in   angina,   196  -,   in   aortic  anenriiin, 
492 ;  artificial,  in  syncope,  1 93 
Respiratiou-sonndi  in  cardiac  re^on,  llf) 
Resonance,  vocal,  in  cardiac  region,  118 
Rest,  iu  treatment  of  aneuriou,  SIS,  625 
Retanlation  of  distant  pnlsea,  70. 
Reticnlation  of  valves,  274 
Retina,  visible  pulse  in,  119 
Rlicnmatism,  pericarditis  in,  219 
lUiythni  of  impulse,  altered  in  disease, 
29  :   of  heart-sounds   perverted,    71  ; 
cardiac,  perverted,  101  ;  occasional,  in 
health,     163  ;    iicgularizcd    by    acute 
disease,  1(1.1 
Rhythmic  nerve -centres,  101 
Ruplure,  uf  heart,  seat  of,  412  ;  anatomy 
of,   412  ;  course   of,   412  ;    causes  o^ 
413  ;  symptoms  of,  413  ;  treatment  uf, 
416  ;  partial,  41fi  ;  of  aorta,  544 


a 


ScUKVT,  jicricarditis  in,  219 

Second  sound,  in  excess  over  cheat,  66  ; 

over  anenrismal  taca,  48S 
Shuck  of  heart,  parietal,  etfoct  of,  63 
Silences,  cardiac,  changed  in  length,  70 
Si/e  of  heart,  12 
Softening  of  heart,  nature  of,  326  ;  signs 

of,  3-J7  ;  mnptnni.'i  and  treatment,  828 
Sound,  fcystalic,  variety  in  aortic  rcflax, 

cause  uf,  noT',  879 
Sounds  and  vilences,   canliac,    duration 

of,  4S 
Spann,  cardiac,  1.'>9 
Spbygmogram,  normal,  elements  ot,  185  ; 

reapiiation-line   in,    139 ;    of   various 

diseases,  570 — 574 
Sphygniucmph,  Marcy's,  133  ;  modiSca- 

tious  of^  124  ;  value  of,  in  diagnoeis  and 

prognosis,  129 
Spnygiuometcr,  13S 
Stiiys  inflarnee  position  of  heart,  8 
Kt«<nusi*,  aortic,  mnrmnr  ol^   96  ;  signs, 

pro|icr,    of,   876;    in.hrtit     of,    876; 

nnlae  of,   377  :   >■■'',  'ems  in, 

877  ;  aortic  Slid  rt  I :  lod,  signs 

of,  382  ;  pnlM  of,  .'5.S.T 
BtanusiK,  mitral,  murmur  of,  90  :  signo, 

proper  of,     367  ;    indirect,    of,    369; 

pnlie  uf,   36'.)  ;   capillary  systems  in, 

870  ;   mitral   sml    reflux  sltemsting, 

371  ;  mitral  and  reiliu  combined,  871 
Slrnnsi',    T'lilnionary,    munnur  of,  98  ; 

«.v  il»*of,  384 

Si'i  li'l,  «igii«,  proiwr,  «i£,  374 


Strain   of    the  heart,    439 ;    aente   and 

chronic  forms  of,  440 
Substitutions  of  murmurs,  105 
Sndamius,  reaction  of,  226 
Sudden  death   and    pulmonary   throm- 

twsis.  552  ;  and  rupture  of  pulmonary 

artery,  557  ;  and  aortic  reflux,  894 
Sugar  in  pericardium,  849 
Superficial,  heart's  dulnesa,  88  ;  and  deep 

murmurs,  109 
Supplemental  hypertrophy,  396 
Symbols  of  cardiac  (Otmda,  50 
Synchronism  of  endocardial  murmurs,  how 

detected,  78 
Syuco|nl  pericarditis,  235 
Syncope,  causes  of,  188 — 6;  anstomiml 

characters  of  •  186  ;  symptoms  of^  187  : 

duration  of,   188  ;    diagnosis  of  190  ; 

prognosii)  of,  191  ;  treatment  of,  192 
Syitole  and  diastole,  length  of,  as  shown 

by  spliygmograph,  128 
Systolic  movement  trum  right  to  left,  34, 

36 
Syrtolic    sound,    natural    cardiac,    49  ; 

mechanism  of,  52 
Systolic  murmur  of  lefl  a]>ex,  93 — 96  ;  of 

right  a|M>x,  95  ;  basic  ngfat,  96 
Syphilis  and  cardiac  atrophy.  276 
Syphilis  and  aortic  oucunsin,  500 
Snihilitiu  deposit  in  heart,  anatomy  of, 

850  ;  signs,  kc^  851 
Syphilitic  valve  disease,  891 
Syphiloma,  pulmonair,  diagnosis  of  from 

aneurism,  SuS 


TsMrstUTTu,  in  pericarditis,  226  ;  in 
endocarditis,  253 ;  in  aortic  oncurium, 
489  ;  facial,  in  aortic  aneurism,  497 

Terminal  pericarditis,  220 

Testes,  wasted,  by  iodide  of  p.>tas«iam, 
670  ;  in  abdominal  aneurism,  621 

Thrill,  arterial,  122  :  valvular,  chantctera 
of,  32—84  ;  diagnosis  of,  86  ;  [lericar- 
diisl,  34  ;  at  pulmonary  oriflco,  8A6  ; 
anenrismal,  483 

Thrmnbal,  endocarditis,  254  ;  mnrmnr, 
186 

Thrombi,  intm-eaidiae,  foit  wurUmt,  453 ; 
intra  morUm,  451 ;  amt$  mtrtm,  456  : 
canaas  and  mechaoisni,  IM  ■  rirrriKi,(^ 
458 ;  signs  of.  459  ;  <  ; 

duration  of  life,  in.   •  .if, 

461  ;  prognosis,  462  ,  trvatuiciit,  462 

Thrvmtiosis,  table  uf  cause*  of,  453 ; 
general  nflecta  of,  463 ;  cardiac,  in 
nalpiution.  179,  181 ;  not  in  fatty 
heart,  844 

Thyroid  gland,  murmurs  in,  443 

Toooeco  in  irregular  |ialpitaUoa,  183 

TrarJieotomv  in  aneurism  nt  the  arch,  M7 

Trsctloaoi  Wit,  41 1 
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Trance  and  actnal  death,  diagnosis  of,  190 
Transfngion  in  syueope,  198 
Tremor,  cardiac,  187 
Tricrotism,  natare  and  mecbanicm  of, 

128-8 
Tricnspid  valve,  position  of,  S 
Tricuspid  reflux,  murmur  of,  95 
Tubercle,  cardiac,  861  ;  endocardial,  8fi2  ; 

pericardial,  852  ;  and  aortic  aneurism, 

499 
Typhoid,    convalescent  thrombosis  in, 

453 


U. 

Unsvlatort  impulse,  22 
Unison-resonance,     reinforcing     heart's 

sounds,  84 
Urine,  in  fatty  metamorphosis,  841 


V. 

.  YaoVs  nerve,  influence  on  rhythm,  162 ; 

inhibition  of  increased,  influence  on 

heart,  169 
Valsalva's  treatment  of  aneurism,  510 
Valves,   surface  area,  corresponding  to 

four  sets  of,  6 
Valves,  rupture  of,  416 
Valvular  aiseases,  general  diagnosis  of, 

888 ;   symptoms  of,  888  ;  origins  of, 

390 ;  prognosis  of,  392 ;  relative  gravity 

of,  893 ;  treatment  of,  399 


Valvular  theory  of  heart's  sounds,  65,  69 
Varicose  aneunsra  of  the  arch,  628 
Veins,  small,  pulsation  of,  138 ;  seat  of 

murmur,  enumerated,  141 ;   thoracic, 

in  aneurism  of  arch,  495 
Vena  cava,  superior,  position  oi^  7 
Vena  cava  and  aneurism,  conunnnicating, 

628 
Venesection,    influences  area  of  cardiac 

dulness,  41 ;  in  pericarditis,  236 
Venous   murmur,    characters    of,  140 ; 

causes  of,  144  ;  diagnosis  of,  147 
Venous  valvular  sonna  f  148 
Ventricle,  left,  position  of,  4,  10  ;  right, 

position  of,  4 ;  right  and  aortic  aneurism 

communicating,  631 
Ventricles,  communicating,  murmur  of, 

428,  434,  438 
Vibration,  vocal,  precordial,  32 
Viscera,  foil-sized  in  cyanosis,  423 
Visible  pulses,  379 
Vocal  fremitus,  prtecordial,  32 
Voice,  weak,  pericarditic,  227 
Voice-perversions,   in   aortic  aneurism, 

491 

W. 

Weight,  of  heart,  11, 12,  669;  of  viscera, 

in  cardiac  hypertrophy,  288 
Width  of  cardiac  orifices,  18  ;  areas  of,  14 
Wire,  introduction  of,  into  aneurism,  614 
Wounds  of  heart,  symptoms  of,  437  ; 
signs  of,  437  ;  diagnosis  of,  438  ;  prog- 
nosis of,  438 ;  treatment  of,  439 


THE  END. 
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